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-eeNo Second, Third, or Fourth Installment 


Have you counted the cost of 
attaching power supply cords to 
your products? Belden Engineered 
Cords, complete with molded plugs 
or connectors, ready to attach, mean 
no cord grief—no extra costs. 


NO SECOND INSTALL- 
MENT for Higher Installation 
Costs. Engineered to your product, 
Belden Cords make for easy instal- 


CORDITIS-FREE 
CORDS BY... 


lation—eliminate costly extra assem- 
bly operations. 

NO THIRD INSTALL- 
MENT for Rejections. Belden 
Electrical Cords are engineered to 
work —and factory tested. They 
give the plus values that eliminate 
rejections due to cord failure. 

NO FOURTH INSTALL- 
MENT for Returned Goods. 


belden 


Belden Cords are engineered for the 
service they encounter. Built far 
above minimum standards, they give 
your product the chance to operate 
without cord failure and to main- 
tain your customer’s good will. 


Investigate Belden Cords .. . you 
will find that besides all these sav- 


ings, the initial price is low, too. 


WIREMAKER ¢“@ 
FOR INDUSTRY 
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ARE AVAILABLE IN THESE 
STANDARD STYLES 


DESCRIPTION 









Plain, uncuffed 


120 Scored, uncuffed 

210 Plain, single- cuffed 

220 Scored, single- cuffed 

310 Plain, double-cuffed 

320 Scored, double- cuffed 

130 Flat-bottom formed, uncuffed 

230 Flat-bottom formed, single-cuffed 
330 Flat-bottom formed, double-cuffed 
140 Round-bottom formed, uncuffed 
240 Round-bottom formed, single- cuffed 
340 Round-bottom formed, double- cuffed 


You! READY-TO-USE [esicz2 





EY’RE HERE! Low cost slot insulators ready to be used 

with no further cutting or fabricating necessary. All you do 

is specify the style, material, and dimensions — ordering takes 
less time, bothersome details are eliminated. 


You save time and money on the assembly line, too! Each 
accurately made insulator slips into the slot easily. No time is 
wasted struggling with inaccurate pieces or cutting insulators to 
size from bulky sheets or rolls of paper. 


Inmanco Stylized Slot Insulators, developed with the co-oper- 
ation of the John A. Manning Paper Company and Hollingsworth 
& Vose Company, are manufactured with Inmanco’s expert fab- 
ricating know-how and facilities. Fourteen standard styles can 
be supplied to your exact specifications. Papers available include 
Manning 100 and 300 All Rag Papers, Manning 200 and 100 Part 
Rag Papers, Hollingsworth & Vose Groton Tan and Red Pure 
Wood Pulp Papers, Acetate-Covered Papers, and other electrical 
insulating papers. 


Start saving time, money, and bother today! Ask your nearest 
distributor, listed below, for the free Inmanco Slot Insulator 
Bulletin which will help you select the right style and material. 


Inmanco Products are made exclusively by Insulation Manufacturers Corporation 
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ENGINEERING ¢ DESIGN « PRODUCTION 
OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 


Designing a Portable Sound Projector 


G. A. del Valle tells how the requirements for weight, size and perform- 
ance were met in designing a 16mm projector for visual education. 


er | 


Shock Resistance of Molded Thermosetting Plastics 


Test procedures and test results from an investigation made at the 
Materials Laboratory of the New York Naval Shipyard. 


Portable Batteries 
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J. C. Lebens describes types of primary and secondary batteries, their 
ratings and limitations as a guide for designed-in use. 


Today’s Product Designs 


A selection of readers’ new products with special emphasis this month 
on those designed for lower cost with no sacrifice in performance. 
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Electrically Conductive Rubber 


B. W. Bender and J. F. Schreiber analyze properties and cite potential 
uses ranging from electrostatic dissipators to chicken brooder heaters. 


eee ere ere eee eee eee eee eee eeeee 


eee eee eee eee eee eee eee 


Two New Types of Single-Phase Motors 


R. Kricker and B. C. Seaman tell about a new multiple-speed hysteresis 
type and a single-phase motor with polyphase starting action. 


Wrinkle Finishes .............. nil < oneneéke Gane oes 


W. A. Waldie discusses economic and technical considerations governing 
the specification and application of wrinkle finishes now available. 


Design Trends and Transients 


Short articles presenting new developments, ideas and information on: 
contamination in sealed relays, plastics parts design, glycerine in elec- 
trical products, subminiature servo motor and 15 other subjects. 
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Employment totals rise. Nonfer- 
rous metals firmer as copper 
ends 3-month slump. Purchasing 
agents see current decline as or- 
derly, and improvement likely 
in last quarter. 


O APPRECIABLE SHIFT in 

the business pattern is dis- 
cernible at the midsummer point al- 
though psychologically the aspect 
seems somewhat better. Some sea- 
sonal improvements in certain lines 
failed to materialize, and the cau- 
tionary instinct has apparently be- 
come ingrained in many business- 
men—large and small. But, on the 
other hand, a bright spot or two 
stood out in June employment report 
of the Census Bureau, for in that 
month 59,619,000 Americans were 
“gainfully employed”—a record for 
1949 and the first upturn since De- 
cember, 1948. Here are some other 
highlights in the report: 


Upswing in the employment 
total represented a gain of 204,000 
workers in industrial fields, that is 
outside of farming. Two out of three 
new job-seekers were successful in 
finding work. Total employment (in- 
cluding 721,000 in farms) rose by 
925,000. Claims for unemployment 
insurance dropped somewhat, though 
not in significant volume. 


An apparent paradox in the 
June report is that although total 
employment rose, there was also an 
increase in the number of jobless. 
Unemployment hit an aggregate of 
3,778,000, actually a seven-year high, 
but this figure was swelled by high 
school and college students seeking 
vacation jobs. Government analysts 
point out that even including the 
student job-seeker the total is en- 
couragingly below the 4,000,000- 
mark forecast by some economists, 
government as well as private. 


Headpiece shows assembly line for germanium 
crystal diodes at the Boston plant of Sylvania 


. Inspector at lower left is weighing in 
wafers of germanium sliced from ingots shown 
at front right. 





Inventories continue skimpy. 
Retail outlets in particular are hew- 
ing strictly down the line, trying to 
meet all current demands from stock 
and holding back on replacement 
commitments until the bitter end. It’s 
unquestionably a prudent policy, but 
tough on the primary producer who 
has the choice of allowing his goods 
to back up on him or cutting down 
on production. 


The inventory situation, how- 
ever, is not all of a pattern through 
out the nation. Regional differences 
exist, and these differences apply both 
to industrial and soft goods. In New 
York City industrial purchasing 
agents have been reported as loosen- 
ing up on forward purchases and 
are making commitments through 
September, instead of the previous 
“hand-to-mouth” basis. Automobile 
manufacturers, public utilities, and 
some other big consumers of metals 
are said to be increasing inventory 
commitments. 


Cogent viewpoints on the na- 
tion’s economy were meanwhile ex- 
pressed at the recent 34th annual 
convention of the National Associ- 
ation of Purchasing Agents. The 
men who in effect hold the purse- 
strings to our industrial spending 
look at the situation soberly but are 
reasonably optimistic. Quite certain- 
ly they are miles away from any- 
thing even remotely approaching 
outright depression thinking. Quot- 
ing R. C. Swanton, director of pur- 
chases, Winchester Repeating Arms 
Company, Division of Olin Indus- 


MONTHLY SCOREBOARD 


Owing to an annual vacation peri- 
od this issue of ELEctrIcaAL MANUu- 
FACTURING closes much earlier 
than normal, and for this reason 


the Monthly Scoreboard and other 


? 


features of “Industrial Horizon’ 
that are based on late monthly 
statistical data are omitted. They 
will be resumed in the next issue. 





tries, and chairman of the NAPA 
Business Survey Committee: “There 
has not been—there is not now— 
hysteria or any approach to panic, 
The business decline has been order- 
ly. There is nothing in the present 
reports to indicate that the further 
run-out of the declining trend will 
be otherwise. After this movement 
of adjustment from super-boom to a 
lower basis, business is expected to 
be good.” Here are some highlights 
of the sessions: 


Outlook for nonferrous metals 
was explored in a symposium par- 
ticipated in by representatives of the 
various metal producers. Aluminum, 
according to Thomas D. Jolly, vice 
president, Aluminum Company of 
America, now too faces a definite 
slackening in demand, as consumers 
are now reducing their “greater-than- 
normal” inventories. But this is be- 
lieved to be only a temporary situ- 
ation. Many new uses will combine 
with an expansion of old uses to cre- 
ate a broad demand for aluminum 
following the present readjustment. 


Copper, in the opinion of A. C. 
Bull, Pioneer Service & Engineering 
Company, and Henry R. Michel, West- 
inghouse Electric Corporation, seems 
to be in proper relation to other com- 
modities. But prospects for an im- 
mediate pickup in fabricator demand 
are not too good right now. Buyers, 
however, have now been holding off 
for about two months and their in- 
ventories should be getting in fairly 
good shape, but “in view of the 
present frame of mind of buyers 
nothing more is expected than hand- 
to-mouth buying for some time.” 
Government stockpiling, meanwhile, 
is currently going ahead at a rate 
of about 25,000 tons a month and 
a further increase in this rate of 
buying is expected. 

But copper has begun to move out 
of its three-month slump since the 
NAPA meeting. Price established by 
custom smelters has now advanced 
from the 16¢ low to 175¢¢ per bb. 


Other nonferrous metals are being 
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SUPERIOR 
IMMERSION 
HEATER 


for corrosive 
chemicals 
employs fused 
quartz and 


NICHROME V 


Here is a new and superior unit for heating corrosive chemicals, manus 
factured by Amersil Company, Inc., Hillside, N. J. 





Amersil heater —fused quartz shell, 
and element wound with high heat 
and corrosion-resistant Nichrome V. 


A Nichrome V wire wound heating element is inserted into a shell of 
opaque fused quartz, which, in turn, is fitted with an acid-proof head or flange 
for operation in open or pressure sealed tanks. 


The fused quartz shell is completely inert to corrosive chemicals, has a 
high rate of heat transfer, is a good electrical insulator, and is immune, to 
thermal shock. 


Since quartz filters out a very small percentage of infra-red heat waves, 
and the heat source is immersed, almost 100% efficiency is obtained. More- 
over, the unusually compact design of the installation offers the added ad- 
vantage of cutting heater obstruction within the tank to a negligible minimum 
— permitting freer flow of liquids. 


Once the unit is assembled, it is good for a lifetime— because the shell 
is quartz and the heating element is high heat and corrosion-resistant 
Nichrome V. 


This combination of features, makes the Amersil heater superior for ser- 
vice in chemical plant operations involving innumerable corrosive chemical 
heating problems. 





If you have a product whose successful operation depends upon appli- 
cation of an alloy resistant to electrical heat and corrosion, send your speci- 


Amersil corrosion-proof immersion fications to us. In addition to world-famous Nichrome, there are more than 
heater, heating acid solution in a 80 other Driver-Harris alloys specifically designed to fill the varied requirements 
pickling tank. of the electrical and electronic industries. 





*Nichrome is manufactured only by 
Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San 
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Production of Selected Durable Products in a Peak Postwar 
Year (1947) Compared with Prewar Production (1939) 


(Based on Census of Manufacturers figures for both years*) 





Machine tools 

Radios (and related products)¢ 
X-ray ipment call X-ray tubes 
Electrotherapeutic apparatus 
Pumps and compressors 
Coin-operated machines 

Laundry machines, commercial 
Computing machines and cash registers 
Electrical appliances‘ 

Vacuum cleaners 

Refrigeration machinery“ 


* Source: Bureau of the Census. Figures for 1947 
are preliminary. 


+ These values are somewhat overstated relative 
to 1947, because in the earlier year a substan- 
tial portion of the industry reported production 
in terms of delivery prices to customers rather 
than in terms of their factory value as was 
done in 1947. 


¢ The electrical appliances industry as covered by 
the Census “‘comprises establishments primarily 
engaged in the manufacture of electric ranges, 
hot plates, cookers, toasters, water heaters, 
irons, mixers, percolators, circulating fans, and 
other household and commercial appliances. 
The industry does not include establishments 
primarily engaged in the manufacture of laun- 


held more firmly in sympathy. Lead 
is up 114¢ per lb. 


Peacetime demands for lead 
as reported by J. J. Sharkey, Western 
Cartridge Company, Division of Olin 
Industries, will probably not again 
equal the postwar years of 1946 
through 1948. Indications are that 
supplies will remain ample for all 
demands, at least during the balance 
of this year. The import duty on 
lead will be restored this year but 
foreign lead should continue to be 
available for delivery in the United 
States. Re-entry of consumers for 
fairly good-sized volume is seen for 


the third quarter of the year. 


Magnesium prices are expected 
to stay put at close to present levels, 
according to Charles S. Frink, The 
Dow Chemical Company, Texas Di- 
vision, Freeport, Tex. Prices of fabri- 
cated articles though are expected to 
decline. With production capable of 
being increased rapidly and econom- 
ically, supply shortages are not fore- 
seen. Actually, stocks of ingots are 
sufficiently large to guard against any 
emergency. More venture capital is 


needed in the fabricating end. 


Larger cadmium stockpiling 
and increased export quotas will off- 
set the dip in domestic demand, said 
Roy F. Stiles, Stewart-Warner Cor- 
poration. Stockpiling purchases for 


© _ Value in millions | Percentage 
1947 


s 1939 |  imerease 


| $502. 
773. 
49. 


= 
‘ 


553. 
56. 
94. 

293. 

459. 

160. 


597. 


127 


42. 
147. 
i? | 
dry equipment, sewing machines, vacuum 
cleaners, or refrigeration equipment. The sta- 
tistics presented in this release reflect all the 
activities of the industry, including the manu- 
facture of products other than electrical appli- 
ances; it does not reflect the production of oo 
trical appliances by establishments classified in 
other industries.” 
Value added by manufacture in the industry, 
since the total cost of materials and total value 
of product data included extensive duplication 
resulting from the use of products of certain 
establishments as materials by others. This for 
example is true of the components for radios 
and phonographs which are produced by one 
group of companies and are reported as final 
shipments in end products by others 
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the next year are scheduled at three 
times this year’s. These factors will 
suffice to hold prices, but he pointed 
out commodity analysts believe “that 
during a period of basic correction it 
is a mistake to consider any com- 
modity immune from a decline.” 
Production schedules should be cov- 
ered but the purchasers should be in 
a position to take advantage of any 
radical market changes. 


The nickel situation was also 
discussed by Mr. Stiles. In view of 
current disagreements on market out- 
look he advised that a reasonable 
inventory be maintained, the market 
watched closely, and a fluid position 
kept to take advantage of any decline. 


Output of tin in 1950 (C. A. II- 
genfritz, United States Steel Corpo- 
ration of Delaware, Pittsburgh, Pa.) 
may be restored to prewar levels, 
subject to further disturbances in 
the Far East. In 1949 it is estimated 
at 170,000 tons. World consumption 
has eased off, particularly in the 
United States. But stockpiling has 
partly offset this decline. Tin con- 
trols are probably due for another 
year’s extension. Prices are not ex- 
pected to change much. There may 


be a slight easing by 1950. 


Regional reports on _ business 
conditions, markets and _ prices 


“showed a wide uniformity in basic 
trends but also revealed a number 
of significant differences.” As_ pre. 
sented by a group of top-ranking 
purchasing men, here—briefly—ig 
how the situation stacks up: 


In the Midwest recent reduc. 
tions in buying stemmed primarily 
from a desire to reduce inventories 
rather than to curtailed production, 
No correction was expected until jp. 
ventories have been cut down jn 
quantity to prewar size. 


For New England, the greatest 
danger at the present time was seen 
in the increasing unemployment which 
seems relatively severe in New Eng. 
land because the area depends heavi- 
ly on two hard-hit industries—tex. 
tiles and shoes. On the other hand, 
many of the regional diversified in. 
dustries remain strong. 


Southern industry generally re. 
ports that “statistics indicate condi- 
tions in the South are slightly better 
than in the country as a whole.” 


On the Pacific Coast, it was 
pointed out that department. store 
sales on the Coast are down about 
10 per cent from last year against the 
national average of 8 per cent. Over- 
all business in 1949 is expected to 
be lower in volume but, with sights 
lowered a little, the year will not 
be a bad one. 


Defense stockpiling program 
was summarized for the NAPA mem- 
bers by E. H. Hawkins, acting chief 
of the Office of Materials Resources 
in the Munitions Board. The $3.5 
billion program, he said, is now 
about one-third completed. If current 
appropriation bills are passed in their 
present form, the Munitions Board 
should be able to contract for ma- 
terials to bring the program to the 
half-way point by the close of the 
next fiscal year. 

In the field of general military 
procurement, Mr. Hawkins stressed 
that “we are not satisfied that we have 
achieved the best possible co-ordina- 
tion of military procurement.” To 
speed up this work, he disclosed that 
“a check list is going out to some 
1600 private suppliers of military 
equipment, in eight industries, to take 
advantage of their combined ex- 
perience and recommendations to 
strengthen military buying techniques 
and organization.” At the present 
time some 67 different materials are 
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Ekcoware “Starter Set’? and q\ Wa {Cc h sal eS 
double boiler with lustrous, dur- a 


able Resinox handles . . . molded 
by Chicago Die Mold Mfg. Co., 
4001 W. Rightwood Ave., Chi- 
cago, Ill. for Ekco Products Co., 
1949 North Cicero Ave., Chi- 


cago 39, Ill. Are you looking for a’ new, sure-fire selling feature these days for your 
pots, pans, or appliances? Then grab hold of the new handles molded 
from Resinox 10231! 
Monsanto developed this new phenolic -especially for handles, 
knobs, housings, bases, etc. It adds four sales pluses to your product: 


New higher heat resistance. Tests prove Resinox 10231 will 
1. withstand 500°F. exposure for 240 hours. Will not blister 
when transferred directly from room temperature to hot oven. 


2 Deeper, richer black tone . . . with best gloss and surface 
* finish ever offered. 


Durable . . . excellent chemical and moisture resistance, for- 
3. mulated to resist dulling and greying, washing and wear. 


Applicable to new designs. Resinox 10231 has proved less 
4. critical to mold, adapts readily to new ideas. 


From the manufacturer’s standpoint, handles of Resinox 10231 have 
two more important features: faster cure cycle and “one-shot” pro- 
duction . . . with finishing, machining, all done at once. 

Molders, manufacturers, designers . . . it will pay you to investigate 


Resinox 10231 now. Use the coupon to get full information. 
Resinox: Reg. U.S. Pat. Off. 


FOR A BIGGER DOLLAR’S WORTH, BUY AND USE MONSANTO PLASTICS @ | ras 





MONSANTO CHEMICAL COMPANY 





+ 

Plastics Division, Dept. EMP 20 
ee ees Springfield 2, Mass. ° 
Mons Ay TO Please send me full information on Resinox 10231 e 
oie as PR icacisictestienes-lnigonetesngsainseetice siping A aanadaieinteieainaintine a 
CHEMICALS ~ PLASTICS Cala ise clones lal cae 
RN ere isenceisienrecsimnectibnich meetigeaeepaiiaaeniaasineetis lamas e 
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peing stockpiled by the government. 


Engineering scope of the mod- 
ern purchasing agent’s functions and 
his relation to new products and the 
design engineer was highlighted by 
H. L. Erlicher, vice president in 
charge of the purchasing department, 
General Electric Company. 

“Today,” he pointed out, “the pur- 
chasing agent’s ability to obtain the 
right materials is taken for granted, 
and his obligations go far beyond 
this responsibility. He must work 
with production planner, design en- 
gineers, and research; he is expected 
to contribute top-level thinking to 
new products, new processes, new 
materials, and new sources of supply. 
His work begins on the drawing 
board and ends only when the final 
packaged product rolls off the as- 
sembly line. In the effort to provide 
a better, yet less costly, product, he 
must be alert for value in every phase 
of the operation.” 


In the G-E set-up, the purchasing 
functions are organized with a cen- 
tial purchasing department which is 
the policy group for the company. 
This department consists of buyers. 
each of whom is responsible for nego- 
tiating and purchasing particular com- 
modity classifications, such as steel, 
copper, etc. Three other staff divisions 
complete the central purchasing or- 
ganization. One division is clerical, 
another a commodity research divi- 
sion, and the third a “product value- 
analysis division.” 

The product analysis division 
works in close cooperation with G-E 
operating units and G-E vendors to 
“determine designs, processes and ma- 
terials which will utilize the most 
modern manufacturing methods avail- 
able.” The men in this division are 
trained materials men and experi- 
enced engineers, and they evaluate 
each product or component piece by 
piece to determine whether it repre- 
sents best obtainable value. 

To illustrate how this group con- 
ducts its work, Mr. Erlicher cited ten 
points with which they challenge each 
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part and each material: (1) Does 
its use contribute value? (2) Is its 
cost proportionate to its usefulness? 
(3) Does it need all of its features? 
(4) Is there anything better for the 
intended use? (5) Can a usable part 
be made by a lower cost method? 
(6) Can a standard product be found 
which will be usable? (7) Is it made 
on proper tooling, considering quan- 
tities used? (8) Do material, rea- 
sonable labor, overhead and profits 
total its cost? (9) Will another de- 
pendable supplier provide it for less? 
(10) Is anyone buying it for less? 


Overall business conditions 
meanwhile, as seen by the NAPA 
monthly survey-report, showed no 
improvement in June. Actually—and 
despite expected seasonal gains—the 
May downtrend continued. Declines 
in backlogs outnumbered increases 
by 2 to 1. The same trend was ex- 
pected to. be ‘reflected in the July 
report. It may persist in August. 

But an improvement was indicated 
for the fall. Supporting this view- 
point is the accelerated inventory re- 
duction and the higher inventory 
turnover rates. Forty-nine per cent 
report higher turnover than in Jan- 
uary; 27 per cent are holding even: 
only 24 per cent are lower. 


Slide in commodity prices 
was found more pronounced in June. 
“Steel is becoming vulnerable.” Com- 
petition was found keener than at any 
time since the present downward 
trend began. As to buying policies, 
69 per cent were in the “hand-to- 
mouth to 30-day” category, as against 
62 per cent in May. But this aspect 
of the NAPA report should be 
weighed against the more recent—al- 
though still inconclusive—reports 
(previously noted) of more liberal 
buying policies. 


Industrial output slipped fur- 
ther in May, according to Federal 
Reserve Board. Its index of indus- 
trial output stood at 174 as against 
179 in April, and 192 in May 1948 
{Average 1935-39 = 100). The 





postwar peak was 195 last November, 
June figures, when released, were ex. 
pected to register an equal drop, 

Production declines in May and 
June bore down heavily on durable 
goods. Previous months were marked 
by a falling off in nondurable goods, 
but the trend is now in the other 
direction. 

Specifically, the separate index for 
durable manufactures dipped by 12 
points from April to May—213 
against 201. Steel production, run. 
ning at what now seems the fantastic 
rate of 103 per cent of rated capac. 
ity in March, averaged 93 per cent in 
May, dropped to the low 80’s in June 
and began to cross into the 70’s in 
July. 


Comparison of postwar peaks 
with prewar output in salutory. An 
examination of the table on page 8 
(based on the 1947 and 1939 Cen. 
sus of Manufactures) brings into 
sharp focus the astounding percent- 
age increases in a peak postwar year. 
Even though 1949 may see an aver- 
age 20-per cent drop below 1947, we 
are still way ahead of prewar output, 
with all allowances for the cheaper 
dollar and for the expanded economy 
required by the normal increase in 
population. 


Miscellany— 

Estimated disposable income should 
hit an annual rate of $188 billion, 
down from $192-billion rate in the 
second quarter and $196 billion in 
the third quarter of 1948... . But it 
will still be a very high income rate 
and augurs well for pretty good busi- 
ness in the coming months. 

Gearing industry index (AGMA) 
is sharply down for May—off by 26.2 
per cent as against April. .. . But fac- 
tory sales of standard-size household 
washers staged a comeback in May, 
totaling 214,000 units, or 9.8 per cent 
more than in April. ... : A year ago 
sales were 362,358, but current sales, 
points out the American Washer and 
Ironer Manufacturers Association, 
continués at a rate 30 per cent higher 
than in 1941—the best prewar year. 


Among the feature articles scheduled to 


appear in coming issues @ Design of the new Bendix Washer e Getting the most out of 


Plastics @ Basic considerations in Fungus Control e Types of Multiple Connectors 


for designed-in application @¢ Variable Speed Drive in a yarn winder 
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AY OW BOTW SPEEDS! 


R & M Motors meet the Two-Speed needs 
of this capable Moore Jig Borer 


2h.p. at 1725 r.p.m.! Lh.p. at 850 r.p.m.! This standard 
two-speed Robbins & Myers motor on the Moore 
Jig Borer follows a high performance curve in both 
ratings with dependable fidelity. Experience in equip- 
ment-powering has proved to Moore engineers that 
R & M motors excel in every performance require- 
ment. 


PERFORMANCE PLUS... Here’s proof,too, that motors 
need not be “sore thumbs” in otherwise attractive 
contours. This motor has standard Type C NEMA 
flange dimensions, and a special head developed by 
Robbins & Myers. R & M engineering-to-the-job 
does make a world of difference. Moore’s Chief 
Engineer, F. C. Victory, says, ‘completely satisfied 
with every aspect—from design to motor perform- 
ance.” 


YOURS FOR THE ASKING .. . Youcanlook to Robbins 
& Myers for progressive powering ideas. Literature 
or truly cooperative engineering aid is yours for 
the asking. Address Robbins & Myers, Inc., Motor, 
Div., Dept. C-89, Springfield 99, Ohio. 


DEPENDABLE ROBBINS « MYERS MOTORS 
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For those tough jobs...3 Chase Special Alloy Rods 


... made to see you through 


HESE three special rod alloys were 
specifically developed to meet cer- 
tain unusual needs of industry. They 
were designed to help solve manufac- 
turing problems that you may encounter. 
They typify the kind of service Chase is 
prepared to offer you. 
In addition to these special alloys, 


Chase 


WATERBURY 20 CONNECTICUT 


Chase regularly produces—in rod—10 
non-leaded alloys, 7 leaded alloys of the 
highest quality . . . making it the sim- 
plest thing in the world to obtain one 
or more rod alloys that will do exactly 
the job you require. Start now to draw 
upon this wealth of production and re- 
search facilities. Call Chase today! 


Whe Naltons He 


Cadguadés 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 


ALBANY ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS 
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SE TR Ray INDIANAPOLIS KANSASCITY, MO I 
MINNEAPOLIS NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATIL® WATERBURY 





Pin point accuracy is 


And IRC provides it. Witness leading 
manufacturers who specify IRC resistors 
for advanced electronic circuits. In 
instrumentation and industrial 
applications, IRC resistors excel in 


every important characteristic. 


IN CRITICAL INSTRUMENTATION, IRC Pre- 
cision Wire Wounds offer a fine balance of 
accuracy ond dependability. Tolerances of 
1% are standard, but 42%, “U% and 1/10% 
are available. IRC Precisions also afford maxi- 
mum temperature coefficient of .002% per 

at no extra cost, And in addition, their design 
and construction assure stability—even @ 
recurring surges are encountered. Labels 
acetate. May we send you complete tech 
data? Just check the coupon. 














emp coal eeliibe ack of te Gest ae 
in marine service because of absolute dependa- ts 
bility under the most severe humidity conditions. 
Type MF’s are compact, rugged, stable, fully 
ete ae eins ae ae 


essential 


MATCHED PAIR Resistors afford a low-cost solution to 
many close tolerance requirements. They are widely 
used as dependable meter multipliers. Two insulated 
ACCURACY AND ECONOMY in close tolerance IRC resistors are matched in series or parallel to as 

close as 1% initial accuracy. Both JAN-R-11 approved 
applications make IRC Deposited Carbon addin a veadesaite cy leettigs: OW insulated 
soma — ee ae aaa a wire wounds are available in Matched Pairs. Use the 

— . t for Bulletin B-3, 

provide dependable performance in circuits where vical d armen 
the characteristics of carbon composition resistors 
are unsuitable and wire-wound precisions too 
expensive. Manufactured in two sizes, 200 ohms mn , prrerm 
to 20 megohms in 1%, 2% and 5% tolerance. Lie a ee 
Coupon brings full details. 
























For fast, local service on standard IRC resistors, , 
simply phone your IRC Distributor. IRC’s ® 
Industrial Service Plan keeps him well supplied 
with the most popular types and ranges— 
enables him to give you prompt, round-the- 
corner delivery. We’ll be glad to send you his 
name and address. 











INTERNATIONAL RESISTANCE CO. 
409 N. BROAD ST., PHILADELPHIA 8, PA. 
Uthouver te Cincuit: Say WN- Please send me complete information on the items checked below: 
| Precision Wire Wounds [_] Deposited Carbon Precistors 
[_] Wire Wound Controls {_] Voltmeter Multipliers 


R * Voltmeter Multipliers a 
roe eer o Matched Pair Resistors [| | Name of Local IRC Distributor 


i 

I 

i 

i 

l 

*Insulated Composition Resistors*Low I 

Wattage Wire Wounds * Controls i 
@Rheostats © Voltage Dividers® —p  NAME--------.-2cecceeseeceeeeeseseseeenesesraeseeeenesenans 

Precisions * Deposited Carbon I 

VAMTARMATIONAL § - lame 

RESISTANCE COMPANY ee 

i 

I 

i 


401 N. Broad Sirest, Philadelphia 8, Po. 





THE BEAGLE is always 
ready for the hunt. He 
is accustomed to hunt- 
ing in a pack and when 
in action waves his tail 
gaily and obeys all com- 
mands quickly and 
cheerfully. Beagles 
should stand no higher 
than 15 inches. 


Th. barageing be o twee copy boom the reverds of the Amertens Kennel Cheb 
Le wetmen wbereed the Oblate! Seal os ahheed bares thee dime dey of diy L8e2 





In Boxes, too 
The Pedigree is Assurance of 
Thoroughbred Stock 


“PEDIGREED BOX” results from 
A integrated production, with quality 
control by one management from tim- 
ber to finished box. 

That’s why American Sugar Refining 
Company uses Union boxes to provide 
safe packaging for Domino sugar from 
refinery to dealers’ shelves. 

75 years of undisputed leadership in 
paper packaging goes into Union boxes. 
Tremendous forest resources feed five 
of the largest paper machines in the 
world, in a completely integrated pulp- 
to-container plant unmatched in Amer- 
ica for size and production. And four 
modern box plants, strategically located, 
serve you promptly and dependably. 

Add all these extra assurances of con- 
sistent quality, dependable service and 
fair price and it’s easy to see why every 
month more makers of national brand 
products are shipping in Union boxes. 





Dependable Packaging 
Since 1872 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS * TRENTON, NEW JERSEY 
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; : 2. 
Here’s why... 
VARGLAS Tubing is now impregnated with G.E. PERMAFIL 


9 
Here’s how... 
BETTER DIELECTRIC RETENTION 


. « » 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 


BETTER FLEXIBILITY 


. +. twist it —tie it — bend it — wrap itl No crack —no peel —no dielectric loss. 





BETTER HEAT RESISTANCE 


. .. withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


AVAILABLE IN COILS 


. . + 80 that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.T.M. 
specifications. 


CAN BE AFTER-TREATED Send for 
FREE 










. « « in baking and varnishing operations. Reacts 
better than most oleoresinous materials and other 


synthetic coated tubings. eT lcs 
a ene ani 
Information 


4 VARFLEX Corporation, 309 Joy St., Rome, N. Y. 


Please send me full information as well as a free sample of your-new 


CORPORATION 


Varglas Tubing impregnated with General Electric Permafil. | am particularly 

Makers of j jasenested in samples: sulsalial G00: W:... i... = c-<sccntsieedincennnn eee 
Electrical Insulating. : i enna a ane a ey 
Tubing and Sleeving i er ee Ne ee ee a a 
. : -. DOO nicer ape wenn sneo= on vapenncovnseieonmeccmnemnenensenen taesniiecionetmmeamaiaattnsmaidteiniad, 
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Model 4ST1A1 


GENERAL 
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perce laboratories, educational institutions, and 
production test departments will welcome this 
new low-priced, small sized regulated power supply. 
Performance-engineered to meet practically every type 
of application within its field, and every budget re- 
quirement, it rounds out General Electric’s very com- 
plete line of regulated power supplies. A striking num- 
ber of features have been enclosed in this sturdy steel 
case—that will impress every engineer as noteworthy. 
Look them over—then order for immediate delivery. 


412” built-in meter with clear, easily read scale. 


Two position switch on panel permits operator to read 
either volts or milliamperes on the meter. 

Operator can switch back and forth under load to 
monitor continuously. 


The 4STIAI is continuously variable...180V to 300V 


at 60 milliamperes. 


Maintains constant output with varying line voltage 
or varying load conditions. 


Supplies separate AC voltage at 6.3V—center tapped 
at 242 amperes. 


The unit may be operated grounded or ungrounded. 
All components have been ultra-conservatively rated. 
%* Ripple is less than 10 millivolts RMS. 


For complete information on General Electric Regu- 


lated Power Supplies write General Electric Company, 
Electronics Park, Syracuse, New York 


wi mye Cave: 
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See the wide range of 
Regulated Power Supplies 
that are made by— 


GENERAL @ ELECTRIC 


Type PS-4. Dual Regu- 
lated Power Supply 
providing two sep- 
arately regulated sup- 
plies. Individual d-c 
current output 0 to 200 
milliamperes; in paral- 
lel 0 to 400 milliam- 
peres maximum. Volt- 
age output: 250 to 400 


Type YPD-2 


Type YPD-4. This unit 
provides a wide range 
of output voltages 
which makes it ex- 
tremely versatile for 
laboratory work. D-C 
current output 0 to 
0.125 amperes maxi- 
mum. D-C voltage out- 
put 160 to 1500 volts. 


Send for a copy 
of our free 
catalog. 


a 


Type PS-4 


Type YPD-2. A me- 
dium power unit of 
high quality for use 
wherever a closely 
regulated d-c volt- 
age of low ripple 
content is required. 
D-C current output 
0-300 milliamperes. 
D-C voltage output 
250-450 volts. 
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where you need only the 


UIC RT EC 


CLAD METALS 


If you don't use the “‘inside’”’ of the gauge thickness 
in your applications for expensive-metals strip, have 
the core of plain steel—and save money! With 
SuVeneer Clad Metals, you get the dense, solid 
surface of stainless, copper, nickel or monel, bonded 
inseparably to low carbon strip steel on one or both 
sides. You get the performance you need, at lower 
cost. @ Write for the detailed facts. 





Superior Steel 
CORPORATION 
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These 5 Big 
Advantages of 
the Garlock KLOZURE 


developed by Garlock to resist oil and heat. I 


is unaffected by temperatures up to 250° F. 


Also it isremarkably tough and durable—stay 


firm and resilient even after long service. 


The unique tempered spring used in the new 
Models 53 and 63 KLozureE is extremely sensi- 
tive and flexible. Each finger or lug is alive 
and each delivers independently its required 
light pressure to the tip of the sealing element. 


Write for KLozure catalog! 


THE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Illustration shows Model 53 
Kiozure which is produced in a 
range of sizes for 3” to 10” shafts. 
Model 63 KLozures, employing 
the same engineering principles 
but differing in details of design, 
are made in a range of sizes from 
4,” to and including 3” shafts. 





GARLOCK 


oat coe 
eee las 


The sealing element in the Garlock KLozure 
Oil Seal is a special synthetic composition 





t 


S 


*Including Metric O.D. to fit bearing manufacturers’ 
standard bores. 


eT eee 



















PATENTED 





OIL SEAL 
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DUO-FLEX 


FLEXIBLE SHAFT TOOL 




















The Dumore Company of Racine, Wisconsin, widely 
known for the uniform excellence of their products, use 
G.S. Fractional Horsepower Gearing in their new Flexible 
Shaft Tools. ‘You don’t have to baby them’’, says Dumore 
.. “Built for round-the-clock duty” .. “always dependable 
on production jobs” . . “rugged durability for high speed 
flexible shaft work”’. 


Gearing simply must operate at maximum efficiency, give 
smooth, quiet, economical service for years to make these fine 
tools measure up to such high standards of quality. Dumore, 
like so many critical buyers, depend upon G.S. for the 
Small Gears they need. Bring YOUR problems to Head- 
quarters, too. Enjoy all the benefits that only 30 years of 
specializing can give. Write today! 


SEND FOR OUR CATALOG puccetin ——h 


BAIR Specialties 


Spurs + Spirals » Helicals - Bevels - Internals » Worm Gearing - Racks - Thread Grinding 
es 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 






WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL 
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e's what they say about PK 


Socket Head 
Cap Screws 






ASSEMBLY LINE OPERATORS report 
valuable time saved because sizes are 
always issued correctly . . . no time out 
to find ovt — job moves faster, - 







- made easier, speeded up . . . just a 
quick glance at the head of any P-K 


SALES MANAGERS, TOO, 
recognize the Size-Mark as 
an added sales-feature ...a 
definite cid fo customers’ 
service men in reassembly. 





-. NEW HELP agree sizes can be 
learned faster . . . also, the Size- 
Mark protects them from errors. 


Plus. .. GEAR GRIP”. . it simplifies work: 












Gear Grip on Size-Marked Socket 
- Heed Cap Screws is a further aid to 
ee. Peet steping even 
LY PARKER-KALON OFFERS 
| Size-Mark and Gear Grip in 
Head. Cap Screws. See how 
peive: tine and trouble all along 











SEND FOR SAMPLES. Discover for 
yourself why P-K Socket Screws can put 
your product out front, assembly-wise 
and sales-wise. Parker-Kalon Corpore- 
tion, 200 Varick Street, New York 14, 
New York. 


P-K Socket Screws are available for prompt 
delivery in every industrial area. 


SEND FOR STOCK LIST NOW 


KALON “goto-FORGED SOCKET SCREWS 


vr yom SOLD ONLY THROUGH ACCREDITED DISTRIBUTORS 
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The Hertner Electric 
Company's 2812 
volts, 1750 amperes- 
50 KW 2-bearing 
engine-driven 

DC generator. 





_ 
a 
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SKF Bearings on 


Hertner Generators 
give air liners a smoother start! 


When a generator is built to supply the starting power required by 
the large, transoceanic, four-engine commercial airlines . . . it must 
perform dependably . . . around-the-clock! That’s why the 

Hertner Electric Company’s 50 KW diesel engine-driven generator is 


equipped with SSLS Single Row Deep Groove Bearings! 


More and more electrical equipment manufacturers, like Hertner, as well 
as manufacturers using electrical motors in all industries, are finding 

that SOUS Bearings give dependable, economical performance . . . 

up to the largest size motors. Wherever a shaft turns . . . that’s the place 
for rugged-duty SDUS'*’ Bearings. Our engineers can help you with your 


bearing problems. Write: SHOSY Industries, Ine., Philadelphia 32, Pa. con 





Electrical Equipment Bearings engineered by 
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fractional- 
hp motor? 


















.- +. operation on polyphase power? Here it is— the 
General Electric Type K induction motor for any 
standard application with polyphase power supply, 
Use it for pumps, compressors, fans and blowers— 
wherever the motor must deliver constant speed for 
long periods. Also available are totally-encloseq 
motors for machine tools. 


-. +. operation on d-c power? When the power sup. 
ply is d-c, use the General Electric Type BC direct. 
current motor for either constant or adjustable 
speed. Like all G-E motors, it’s quality-built to help 
sell your product. 


... constant speed and moderate torque, single 
phase? Specify this General Electric Type KH split- 
phase motor for fans, blowers, oil burners, domestic 
laundry equipment, office appliances, or for general 
use wherever low-cost operation and quiet, smooth 
performance are required. 


.. + quick starts under load, single phase? Answer 
the need for high starting torque with a General 
Electric Type KC capacitor-start motor. It’s ideal 
for motorized tools, domestic water pumping, and 
commercial refrigeration. 


... low speed? The wide range of General Electric 
fractional-horsepower motors also includes compact, 
easy-to-mount gear-motors (illustrated) for low- 
speed applications. In addition, there are unit- 
bearing motors for minimum maintenance, series 
motor parts for ‘“‘built-in’’ power, and many definite- 
purpose motors. 


New! An up-to-date fractional-hp motor review In this booklet, of special 
interest to machinery manufacturers, you'll find described practically every standard G-E 
fractional-hp motor made. It contains helpful information on motor selection, operation 
and construction, plus a list of almost 40 bulletins covering detailed data on individual 
types. Send for it now — Bulletin GEA-5174. 


GENERAL @ ELECTRIC 
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KEEPS RECORDS 


photoelectrically! 


Direct currents, as well as tempera- 
ture, speed, pressure, thickness, light 
and vibration can all be recorded with 
this versatile General Electric photo- 
electric recorder. Both the deflection 
and potentiometer types, using min- 
imum energy, provide direct ink 
records for quick analysis. Sensitiv- 
ities are as low as 1.0 microampere 
full scale, and responses as fast as 
4 second for full-scale deflection. 
For portable use or _ semi-flush 
mounting. See Bulletin GEC-254. 





LETS YOU ADJUST SPEEDS 
accurately! 
For speed control 


New - of d-c motors, or 


voltage control of generators and 
exciters, you’ll want a General 
Electric plate-type field rheostat. 
Accuracy of adjustment is provided 
by many resistance divisions—27, 
52, and 70 in the 6- 9- and 12-inch 
sizes respectively. Adjustable stops 
may be located at any position 
between ends of travel. Open (illus- 
trated) and totally enclosed types are 
made for front or back-of-board 
mounting. See Bulletin GEC-487. 





20-to-1 SPEED RANGE 


in an a-c motor! 


Here’s a truly convenient adjustable-speed induction motor— 
the General Electric Tri-Clad Type ACA—that you can run 
on a-c without conversion equipment. A turn of the dial, 
and you get any speed over a range 
of 3 to 1, 6 to 1, or (for intermittent 
loads) even 20 to 1. And you can get 
it through remote control, too, with 
a flexible cable or pilot motor. Do 
you have possible applications for an 
adjustable-speed motor with these 
speed ranges? Write us for specific 
information, and check Bulletin 
GEA-4883. 





PRODUCT 
HIGHLIGHTS 








WHEN A-C WON'T DO 
choose one of these 


High-voltage 
selenium 





= Copper-oxide 


@B METALLIC RECTIFIERS 


Where you need small amounts of d-c—for example in electro- 
plating, electrolysis protection, blocking relays in control circuits, 
circuit breaker operation, or power supply for magnetic chucks— 
get it conveniently from an a-c power source with a General 
Electric metallic rectifier. To fully meet your needs, General 
Electric makes all three types, each with special advantages for 
particular applications. A new, high-voltage selenium type is now 
available for use where high efficiency, uniformity and space 
economy are “musts.’’ See Bulletin GEA-5280. 


FP ee ee ee OF Oe ee ee aa eee 


General Electric Company, Section A668-75 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following bulletins: 
( ) GEA-4883—Type ACA Tri-Clad Motor 
( ) GEA-5174—Fractional-hp motors 
( ) GEA-5280—High-voltage selenium rectifier 
( ) GEC-254—Photoelectric recorder 
( ) GEC-487—Plate-type field rheostat 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 


machinery manufacturers in the General Electric section. 


Company... 


Street 
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What They Are 


They are materials possessing a desirable combination of insulating and 
mechanical properties produced by applying heat and pressure to layers of 
cloth or mat, made of Fiberglas* Glass Yarn or Fibers, impregnated with, 
and bonded by, appropriate resins. 


Phenolic Laminates. Cloth or mat of Fiberglas Yarns and Fibers, impregnated 
with phenolic resins ... offers good physical properties, low moisture absorp- 
tion and high dielectric strength . . . can be machined and punched. 


Melamine Laminates. Glass cloth impregnated with melamine resins . 
possesses very high dielectric strength with exceptionally low moisture 
absorption . . . can be machined and punched. 


Silicone Laminates. Glass mat and cloth impregnated with silicone, a thermo- 
setting resin having very high heat stability . . . contributes to low dielectric 
loss factor and low moisture absorption. 


Polyester Laminates. Mat and cloth made of Fiberglas Yarns and Fibers im- 
pregnated with thermosetting polyester resins . . . good resistance to 
elevated temperature . . . good electrical and mechanical properties .. . 
complex shapes possible with low-cost tooling . . . excellent machining 
and punching properties. 


Forms Available 


SHEETS TUBES 


Phenolic | 36” wide to 96” long. Up to 6” 1.D. in 18", 36” Up to 2” diameter. Up 
Up to 2” thick. or special lengths. to 36” long. 


Melamine; 36” wide to 96” long. Up to 142” diameter. Up to 4” diameter. 


Up to 2” thick. 


Silicone 36” x 46”. Up to 1” 
thick. 


Polyester Flat, up to 36” x 60”. 
1/32" to 1” thick. Special shapes possible 





Who Makes Them 


PHENOLIC MELAMINE SILICONE POLYESTER 


Continental-Diamond Fibre Co., Newark, Del. x x x 
The Formica Insulation Co., Cincinnati, Ohio. . . x x x 
Franklin Fibre-Lamitex Corp., Wilmington, Del. x 


General Electric Co., Plastics Div., Chemical 
i i. ..6sna Kaned ee <¥ee 


Laminated Plastics, Inc., Cleveland, Ohio..... x 


~ 
Dad 
x 


Mica Insulator Company, Schenectady, N. Y. . x x x 
Panelyte Div., St. Regis Paper Co., Trenton, N. J. x x 

National Vulcanized Fibre Co., Wilmington, Del. x x x 
Spaulding Fibre Co., Inc., Tonawanda, N. Y. . x 

Synthane Corp., Oaks, Penna............... x x 

Taylor Fibre Co., Norristown, Penna......... x x 

Taylor Fibre Co., LaVerne, Calif............. x x 

Westinghouse Electric Corp., Trafford, Pa... .. x x x 


In addition to laminates, Fiberglas-base materials are available in all 
forms commonly used in the manufacture and maintenance of motors, 
generators and other electrical equipment. For information on the 
complete line, write: Owens-Cortiing Fiberglas Corporation, Textile 
Products Division, 16 E. 56th St., New York 22, N.Y., for a copy 
of the “Fibergias Electrical Insulating Materials’? manual. 





YARNS FOR USE IN: CORD + TAPE + BRAIDED SLEEVING + CLOTH « LAMINATES 


26 ELECTRICAL MANUFACTURING / 





Fiberglas-Insulated Electric Motor 
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ARMATURE END CAP 12) 


(3) (Fiberglas-Base Lominate) AR TURE 

SLOT WEDGES .- 

(Fiberglas-Base 
Laminate) 
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(Fiberglas-Base 
Laminated Tube) 


BRUSH CAP 


COMMUTATOR \ (Fibergias-Base Laminate) 


LEAD SUPPORT 
WASHERS 







THE FIBERGLAS-BASE LAMINATES, spotlighted above, were used in 
this motor to provide high tensile, compressive, flexural and im- 
pact strengths as well as dimensional stability and heat resistance. 








5s iScueick ses Naoussa sili iis sissy iil 
OTHER FIBERGLAS-BASE MATERIALS USED: 
1. Field Coll (wrapped with Tape made of Fibergles Yarns) 8. Armature Terminal Lead Wires (Fiberglas-insulated) 
2. Field Coil Magnet Wire (Fiberglas-insulated) 9. Field Coil Ground Lead Wire (Fibergias-insulated) . 
3. Field Coil Suppert (Tapes meade of Fibergies Yarns) 10. Field Coil Live Terminal Lead Wire (Fiberglas-insulated) 
4. Armature Shaft Insulation (Fiberglas Yarn in Sleeving or Tubing) 11. Armature Coil Leads (Tied with Fibergles Cord) ‘ 
ee ee eee 12. een Soak Se eer er Ee 
earns earns . 
6. Armature Coll Magnet Wire (Fiberglas-insulated) 13. Sleeving or Tubing (Fibergias Yarns) 
7. Armature Coil Lead Protection (Sleeving made of Fiberglas Yerns) 14. Field Coil Lead Wire (Fibergias-insulated) 
bined with good electrical properties, are required. 
Where They Are Used 
Melamine Laminates ... used where fire, arc and tempera- 
Fiberglas-Base Laminates are used for panel boards, slot ture resistance, and high impact strengths are important. 


Silicone Laminates . . . used in electrical apparatus where 


sticks, transformer spacers, switch bases, terminal strips ; ; 
ambient or operating temperatures are, or might be, 


and boards, insulating washers, coil forms, pole collars, 5 ; 
excessively high. 
are shields, etc. 

Polyester Laminates . . . used where above average tem- 
PhenolicLaminates . . . used wherever above average perature resistance and physical properties are required 


tensile, flexural, compressive and impact strengths, com- ... as an excellent general application laminate material. 


OWENS-CORNI ae 


FIBERGLAS 


*Fiberglas is the trade-mark 
(Reg.U.S.Pat.Off.) of Owens- 
Corning Fiberglas Corporation 
for a variety of products made 
of or with glass fibers. 





VARNISHED CLOTH + SATURATED TUBING » MAGNET AND LEAD WIRE + MICA COMBINATIONS 
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a radical new development 


PHOENIX WYTEFACE Non-metallic Woven Tapes 


Trade Mark 


OVER 3 TIMES LONGER WEAR. An enormous 
stride. A radical development. The new non-metallic 
PHOENIX WYTEFACE, as one highway engineer 
puts it, “has at least three times the life of ordinary 
metallic tapes’’. Drastic field tests —in extremes of 
climate, in water and mud, over stones and rocks, 
under truck wheels, through brush and barbed wire 
—have established that fact. 


Here is the reason. PHOENIX WYTEFACE is a 
weave of amazingly strong synthetic yarns—a scien- 
tific wartime development—completely covered and 
protected by a special tough plastic coating that is 
not affected by water, is not brittle and will not flake. 


MORE ACCURATE. PHOENIX WYTEFACE will 
stand up to repeated soaking and drying and still 
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in woven tapes 


it, 


U. S. Pat. 2,321,920 


maintain a dimensional stability substantially higher 
than that of ordinary so-called “metallic” tapes. 


HIGHER DIELECTRIC CONSTANT. PHOENIX 
WYTEFACE Woven Tapes are entirely non-metallic 
—a feature that is important to Power and Utility 
Companies and to anyone working near high tension 
circuits. ; 


EASY TO READ AND CLEAN. The clear black and 
red markings on the white background are easy to 
read. The surface is easily wiped clean. 

Ask your K&E Distributor or any K&E Branch to 
show you the new PHOENIX WYTEFACE non- 
metallic Woven Tape, or write on your letterhead 
for a sample length to Keuffel & Esser Co, 
Hoboken, N. J. 
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K&E HAND LEVELS .. . VERSATILE, 
RUGGED, PRECISION-MADE 


K&E Hand Levels are versatile, useful instruments 
that fill a variety of needs—to lay out rough grades, 
establish contour lines, take cross sections, run lines 
of levels, or carry out any leveling work when speed 
and convenience come first. 


Though designed to stand up to rough usage without 
need for constant adjusting, K&E Hand Levels are 
made to precision standards and are simple in design. 


The hand level with the circular tube in the pic- 
ture is the No. N5702, 6 inches long. It is also 
available with stadia lines for measuring distances 
(No. N5702D). 


The square tubed hand level, No. 5704, 61% inches 
long, has a simple device for right angle sighting 
as well. 


Ask your K&E Distributor or Branch to show you 
these K&E Hand Levels, or write Keuffel & Esser Co., 
Hoboken, N. J. for the K&E Hand Level booklet. 
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y FOR QUICKER, MORE 


KeE ACCURATE DRAFTING 


™ et oemipeoaor 


The K&E PARALLEL LINE TRACER is one of 
many time-saving K&E Draftsmen’s Tools. With 
this handy device, lines can be drawn parallel to the 
edge of any straight or curved guide at various dis- 
tances from it. Ideal for graph plotting, mapping, 
railroad work, airplane or ship design. 

Ask your K&E Distributor 
or Branch to let you see 
the booklet “K&E 
Templates and other 
Drafting Tools”, or 
write Keuffel & 
Esser Co., 

Hoboken, N. J. 

for a copy. 
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Designed for Reliable Service... 








MALLORY MOTOR CAPACITORS 


Mounted directly to the unit, the Mallory AC 
Motor Starting Capacitor is an integral part of 
the design of the new Robbins & Myers Shallow 
Well Pump. This powerful pump is driven by 
a capacitor-start motor and features a unique 
pump mechanism. 


Mallory AC Capacitors, with the new mounting 
brackets which enable you to mount them either 
on or off the motor, can serve you on your 
designs, too. The plastic case resists moisture— 


insuring trouble-free operation in humid appli- 


cations. The splash-proof end cap completes 
their insulation—protects terminals. The simple 
handy bracket provides 
firm mecunting—cuts 
assembly time. The same 
quality-controlled produc- 
tion you find in all Mallory 
products, of course. 


For further mechanical and 
electrical data—ask for 
Form #746-F. 





SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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UNDERWRITERS’ APPROVED 


m FoR EVERY MACHINE TOOL 
WIRING REQUIREMENT... 


ome Synthinol 


MACHINE TOOL AND CONTROL WIRE 


Whether for heavy power leads, relay connections, or control 
wiring, the proper size and type of conductor is available in 
Rome Synthinol. Its thermoplastic insulation has high resistance 
to flame and moisture, and is unaffected by oils, acids, and 
cutting solutions. A wide range of bright colors makes circuit 
identification permanently clear. Take advantage of this bet- 
ter wire for permanency of installation and freedom from elec- 
trical failure. 

More important, Rome Synthinol Machine Tool Wire now 
carries Underwriters’. Laboratories Type TW approval, as 
well as an end-use approval covering 80° C operation in air. 
Here, then, is a general purpose wire of superior quality, 


IT COSTS NO MORE TO BUY THE 


* Trademark Registered 


ow BAR TO FINISHED 
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specifically approved by the Underwriters for: 
80° C (176° F) operation in air 
60° C (140° F) operation where exposed to oil 
60° C (140° F) operation in wet locations under 
the rules of the 1947 N.E.C., Section 3102-B 


This means versatility of application . .. plus the economy of 
a high quality product. 


Write for Circular 101 describing Rome 
Synthinol Thermoplastic Insulated Wires 
and Cables. It’s yours for the asking. 


BEST ... SPECIFY ROME SYNTHINOL 





to get the right Aluminum 
to fabricate it the best way 
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High Strength, to resist 
stresses or high loads as 
in cast insulator bases, 


t k dl t f Al ’ t h : | lib High conductivity, as in 

a e a Van age 0 C0a S ec nica l rary wire and cable made 

; ; ; 5 with Alcoa E.C. (Electrical 

When you're planning on aluminum for your electrical Conductor) Aluminum. 

equipment—take advantage of Alcoa’s more than 60 
years’ experience with aluminum and electricity. 

This experience is yours for the asking, in eight 
technical booklets packed with factual, practical 
information about Alcoa Aluminum, from alloy choice 
to finishes. In addition, eleven sound movies, designed 
to aid production men and shop workers, can be 





borrowed or bought from Alcoa. High reflective efficiency, 
For your free copy of any of the Alcoa booklets as in lighting reflectors 

shown, phone your local Alcoa sales office. Or write finished by the Alzak* 

AvLuminum Company oF America, 663H Gulf Building, ee 

Pittsburgh 19, Pennsylvania. 


Corrosion resistance that 
makes products of Alcoa 
Aluminum virtually age- 
less, such as this meter 
housing. 

*Patented Process 





INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD ~ BAR -- TUBING ~ PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS - IMPACT EXTRUSIONS ® 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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Freeze-Guide made by Taylor Instrument Co., Rochester, N. Y. Plastic case of 
Koppers Polystyrene molded by Michigan Plastics, Dexter, Michigan. 






WANTED- 


A PLASTIC WITH 
EXCEPTIONAL CLARITY 





Got butt 
Koppers Polystyrene 


@ This neat little refrigerator thermometer, the Taylor 
“Freeze-Guide,” shows how to solve a problem in prod- 
uct design. The manufacturer was interested not only in 
developing a better refrigerator thermometer, but he 
wanted one that would sell at low cost and would have 
a strong appeal to women. 

The first problem was to produce a plastic case with 
exceptional clarity—equal to glass. This was solved with 
Koppers Polystyrene—and the molder reports excellent 
results, 

Polystyrene also met the requirement of low cost and 
added the plus values of less breakage in manufacture 
and lighter weight for shipping. 

To be sure the thermometer appealed to women, they 
pre-tested it with a number of other models, in a con- 
sumer panel of 500 women. The Taylor “Freeze-Guide” 
won decisively. 


What properties do you need in a plastic? 


Koppers makes Polystyrene in three types—Polystyrene 8, the high 
heat-distortion type for use where products must withstand scalding 
water or the intense heat of a radio power tube; Polystyrene 7, the 
intermediate heat-distortion temperature type, adaptable to a wide 
variety of molding applications; Polystyrene 3, the general-purpose 
type, for mass production and easy moldability in difficult molding 
jobs where conventional heat-distortion temperature is desired. 

All come in transparent or a variety of colors. For quality poly- 
styrene products —use Koppers Polystyrene. 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 
Regional offices: New York, Boston, Chicago and San Francisco 
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Square D's design leadership 


is reflected in important features, 


many of which were developed 


-rements of the machine tool industry. 


specifically to meet the requi 
. quick coil removal 


Generous wiring space .-- 

_ additional electrical interlocks . - _ long life . “NEMA standardization - -- 
e. These are features which put Square D on the pre 
ding machine tool builders. 


simple contact change 


simplified maintenanc 
ferred list of many of the country’s outstan 
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3) QUICK coiL REMOVAL 


1) EASY TO WIRE—Compoct 2) SIMPLE CONTACT 
starter design provides gener CHANGE — Removal of arc —Coil readily accessible by re- 
) ous wiring space with minimum chamber cover exposes all moving arc chamber cover and 
contact surfaces. Two-piece sta- lifting off armature assembly. 
Screwdriver only tool required. 


ct allows replace- 


box size. Either pressure wire 
disturbing wiring. 
disturpesSs — 


connectors OF solderless lugs 
ads to be attached 


tionary conta 
ment without 


permit le 
quickly and securely: 






{> 
ie 





6) NEMA STAN DARDIZED 


5) LONG LIFE— Straight line, 
MOUNTING — Bose plates of 


4) ADDITIONAL ELECTRICAL 
INTERLOCKS — Wide variety guided motion of armature and 
of available combinations adds movable contact assembly elim- Size 0, 1 and 2 starters have 
flexibility to starter use in spe- inates bearing, simplifies con- NEMA standard mounting holes 
struction, reduces Wear. but are also interchangeable 
with previous designs. 


cial applications. 





7) NEMA STANDARDIZED N 
WIRING provides added safety: : 
permits standardized diagrams yitet ' 

tor B “ p comen 





and simplifies interchangeability 


of equipment. 


8) PACKAGED PARTS — 





d, simplify nor- 
e and minimize ; wisconsi” 
t ordering and 


clearly identifie 
mal maintenance 
replacement par 
stocking problems. 
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“Boss-man 
really gave me 


Something to Sell 





...When he built-in this 


Veeder-Root 
Counter!” 


‘Want to build up the morale of 

your sales force? Then builda ‘Ym 

Veeder-Root Counter into your 

product. You'll give them something new 
i e ss 

to sell... an added usefulness to your = 

customers .. . a distinctive feature that will set your product 


apart from your competitors. 


Veeder-Root Counters are built, as integral parts, into all types 
of products from airplanes to machine tools to X-ray tubes... 
to supply facts-in-figures on use, production or performance... 
in any terms or units desired ... mechanically or electrically. 
Let a Veeder-Root engineer explore the “uncounted opportuni- 
ties” for new profit in your product. Write to 


VEEDER ROOT INCORPORATED, HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland 


Veeder-Root |MClOUINITIEIRIS 





NEW VEEDER-ROOT 
1260 COUNTER 


Tops in accuracy and appearance 
is this compact, streamlined count- 
er in rich 2-tone gray. It can be 
readily built into a wide range of 
products to operate as revolution 
or ratchet counter. ... 44%” long, 
1 9/16" high, 1%" wide. Counts 
to million, then resets by turning 
knob. Write for 8-page booklet 
on Standard V-R Counters. 
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Open view of enclosure Closed view of enclosure 
for surface mounting for surface mounting 


Bulletin 600 Switch with Bulletin 600 Switch fits any 
waterproof enclosure standard switch box 
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Here is a small, manually operated starter that will satisfy 
the latest ruling of the National Electrical Code ... which 
requires overload protection for a great many fractional 
horsepower motor applications. The Bulletin 600 Starting 
Switch is built in the single- and double-pole construction, and 
is rated one horsepower and less. Its dependable thermal 
breaker trips the switch under a sustained overload, pro- 
tecting the motor against burn-out. When the overload is 
cleared, the breaker is easily reset with the switch lever. 
However, the switch cannot be held closed so long as the 
overload condition remains. 

The Bulletin 600 Starter is available in enclosures to meet 
every service requirement. Send for complete data. Allen- 
Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin. 
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BULLETIN 600... 


The Popular Starter for 


Machines Using Motors of I Hp or Less a 


Designed for Modern Requirements 


Bulletin 600 
mounted on a 
Famco Power 
Press 


Triumph Cookie Dropper 
with Bulletin 600 


e@eeeeeeeeeeeeeeeeeeereeeereeee ee eee 


Bulletin 600 
controlling a 
sump pump 


Blakeslee Vegetable 
Peeler with Bulletin 600 
Starter 


Oil- 
burner : 
and cir- + 
culating ¢ 
pumps °* 
control- a 
led by * 
Bulletin : 
600: 


Starters 






This reliable snap switch starter has 
been redesigned—inside and out—to 
provide more wiring space... more ac- 
cessible terminals . . . and a far more 
attractive appearance on your machine, 

Meets N.E.C. requirements and is q 
sales asset on any motorized machine. 


Bulletin 600 on a unit 
heater 


Bulletin 600s 
mounted on a dis- 
tribution panel 


ALLEN-BRADLEY CO. 


Milwaukee 4, Wis. 


STARTING S' IITCHES FOR §S LL MOTORS 1316 S. Second Street 
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Now! Delco Appliance’s Revolutionary 


NEW RIGIDFRAME MOTOR 


Available For Your Needs 


EEE 
Here’s a new 


appliance motor — 
New in 
mechanical features — 


New in 
electrical performance 





In the new DELCO APPLIANCE RIGIDFRAME 
motor four welded struts lock the lamina- 
tions in place and provide a rigid frame 
upon which the motor is assembled. The 
recent development of new welding tech- 
niques by Delco Appliance engineers makes 
possible this revolutionary type of motor 
construction which has superior mechanical 
features and electrical performance. 


RIGIDFRAME CONSTRUCTION insures 
against misalignment frequently caused 
by rough handling in manufacture and 
shipping. The rigidity of the welded struts 
and motor end heads assures concentricity 
between stationary and moving parts — 
Maintains positive bearing alignment, assur- 
ing freedom from binding or freezing. 
Magnetic noise is greatly reduced, too— 
with resultant quietness of operation. 

RIGIDFRAME CONSTRUCTION allows 
maximum utilization of magnetic material— 
thus reduces electrical losses and improves 
electrical performance. This effective use 


DELCO APPLIANCE DIVISION, General Motors Corp., Rochester, N. Y. 


Also manufacturers of automatic Delco-Heat and Delco Water Systems for farms and homes. 
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DELCO. 
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of magnetic material results in a high 
pullout torque, which insures against 
burned out windings under heavier work 
loads. 


In addition to these outstanding features 
the new DELCO APPLIANCE RIGIDFRAME 
motor has a one-piece, die-cast rotor and 
fan for added performance—a heavy duty 
starting switch which gives smooth, trouble- 
free starting under maximum loads—and 
nylon insulated windings covered with a 
thermo-setting insulation varnish, for 
freedom from electrical breakdown. 


The new RIGIDFRAME motor is another 
example of the engineering and research 
that has made Delco Appliance a leader in 
the production of small motors. Whether 
you need a Split-Phase, a Series-Universal, 
or an automotive Heater and Defroster 
motor—you can depend on Delco Appli- 
ance design and quality. Our engineers will 
be glad to work with you in designing the 
motor to fit your exact needs. 





New DeELco APPLIANCE 
RIGIDFRAME SPLIT-PHASE 
Motors for washing ma- 
chines, ironers, blowers, 
control devices, office equip- 
ment, and other electrical 
appliances. 
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Detco APPLIANCE AUTO- 
MOTIVE HEATER AND Dk- 
FROSTER Moronrs. Also for 
seeders, small blowers, cool- 
ing and ventilating fans, 
and other appliances. 


q\ . o 
Aye : (- 





DELCO APPLIANCE SERIES- 
UNIVERSAL Morors for 
sewing machines, office 
machines, small blowers, 
motion picture projectors, 
farm machinery and other 
uses. 
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Time Study compares the easy steps in applying 
AMP Pre-Insulated Solderless Terminals with other methods 








Time-motion photographs, taken from above, trace operator's hand movements 


as he applies Terminal to Wire. 





Worker holds stripped wire in 
one hand and reaches for AMP 
PRE-INSULATED Solderless Ter- 
minal* with other hand. Then slips 
terminal over wire. 







Worker picks up AMP hand tool 
and crimps terminal to wire. One 
crimping operation gives elec- 
trical connection, mechanical 
strength, and insulation support! 





*AMP PRE-INSULATED terminals have special plastic insula- 
tion bonded to the terminal—it cannot slip or be removed. 
There is no extra sleeving to be stocked or handled. 
Available in a wide variety of tongue shapes to suit every 
wiring. requirement, these terminals are color-coded for 
each wire size range from + 22-10. AMP PRE-INSULATED TERMINALS 
constantly make savings by lowering the installed costs of insulated con- 
nections, and increasing their electrical and mechanical performance. 






AMP Trade Mark Registered U.S. Patent Office 


Worker holds stripped wire in one hand, 
reaches for insulation sleeving, and slips 
A it over wire. 


Worker reaches for non-insulated terminal 
B and slips it over wire. 


Worker picks up hand tool and crimps 
terminal. 


Worker then must slide insulation sleeving 
carefully back over the connection. 


When Production requirements per- 
mit, AMP AUTOMATIC MACHINES 
will produce up to 3300 completely 
insulated connections per hour using 
PRE-INSULATED terminals in strip 
form. THIS UNBEATABLE COMBINA- 
TION MEANS BIG SAVINGS FOR 
A COMPETITIVE MARKET! 





AIRCRAFT-MARINE PRODUCTS Inc. 


1504 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian representative: 


F. MANLEY & SONS LTD., Toronto, Ont., Canada 
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The GENERAL 


FOR CURRENT CONTROL 


From motor brush holders to diesel locomotive distrib- 
utor rotors, General Industries’ molded plastic parts are 
serving in countless products of the electrical industry. 


These parts—most of which contain close-tolerance 
metal inserts—attest to the ability of General Industries’ 
precision molding facilities to meet rigid application 
requirements. Equally important, from a manufacturer’s 
standpoint, are the modern machining facilities and ad- 
vanced molding techniques which enable General Indus- 
tries to provide prompt, dependable delivery of such 
parts at lowest possible unit cost. 


Whatever the requirements of your plastic parts—attrac- 
tive appearance, resistance to heat and fatigue, or spe- 
cific electrical properties—you'll find General Industries’ 
engineers familiar with your problems and ready to 
cooperate fully with you. 


For complete information, with regard to your pro- 
P & y Pp 
posed or existing molded plastic needs, write today to: 





INDUSTRIES Co. 


DEPARTMENT W « ELYRIA, OHIO 








PLUS VALUES 


Small diameter—more power without 
increasing conduit size. 


Resistant to oils, acids, alkalis. 


Approved for wet locations—not damaged 
by mildew or mold. 


Easy to pull through conduit. 
Strips clean, 


__ @elors for easy circuit identification. 
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the wire that makes you want to use it! 


OLD a piece of Ampyrol wire in your hand. Feel 
H its smooth surface. Notice its brilliant, per- 
manent color for easy identification. 

Pull it through a conduit—it slips easily—doesn’t 
bind. Strip the insulation —it comes off clean. 
Everything about Ampyrol makes you want to 
use it. 

If you have never tried Ampyrol, we want you 
to have a free sample. Just send the coupon below 
and you'll receive a sample card holding six of the 
12 colors available. 


Ampyrol insulation is chemically inert; imper- 


vious to moisture, oil and grease. You can use it in- 





Lg 


ween ees 


Mold or mildew won’t rot it— 
sun and weather won’t crack it. 


side or outdoors. 


In new buildings, Ampyrol’s small size permits 
maximum current-carrying capacity with mini- 
mum space requirements. In remodeling old build- 
ings, Ampyrol frequently permits increased power 
needs to be supplied without tearing up old conduit. 
This means decided savings in cost on re-wiring 
jobs. 

Ampyrol Wire and Cable is especially recom- 
mended for wet or oily locations. It can be used in 
low voltage circuits and for temperatures up to 
60°C. Write for complete information. 


‘AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND , OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


American Steel & Wire Company 

410 Rockefeller Building, Dept. EM-8 

Cleveland 13, Ohio 

Please send me a sample of U-S-S Ampyrol Wire, 
PEGGING) < cos oes cedaseeccposcsetensidaasvewegened oe 
Panktiots «5.049% snetpnnsencesssncdeunaasenened cove 
CORR. 5 os ccna bigs tose andes cacacdee ecccccccee’ 
Address eeeeeereses Ge eeeecese ee eeesecseeeseeeeeese 


Re en ee Te rene oe ee 
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that 
big question of 


GSOr 
INSULATION 










... was settled many years ago in the mica field, 
when engineers, specification writers and pur- 
chasing executives began to connect the name 
MACALLEN with MICA that was supreme in 
the qualities that made this extraordinary insula- 
tion material do an even better job than nature 
intended. Qualities such as variety and adapt- 
ability of shape, uniform thickness, flexibility, 


DEPENDABILITY 


dielectric or other wanted characteristics. So — 
to product planners who realize that the im- is just another reason why 


portance of good mica is way out of proportion MACALLEN MICA is way out 


: ‘ : ahead .. you save time and trouble 
to its low cost in an assembly, mica has to mean ’ ; 
because of uniformity, cut assem- 


MACALLEN MICA ..... not some of the time, bly costs, increase profits. 
but all of the time. 





MACALLEN MICA : 


when you think of MICA, x3. 
ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE think of MACALLEN [RR 


Bee UA CAEEEN COMPANY ir ee ee ee inenoe a 
CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE 
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PLAN YOUR 


ALONG THESE 
LINES... 


~COSt i : Ora 
can supply you with aluminum parts or com- 
plete assemblies—as you specify—in quan- 
tities you need—on the date you name. 
You get the savings of mass production 
and a dependable source of supply. Quality 


One") DT 
f 


ane 
*% 


d production up with 
barts Contract Service. 


cheduling are controlled from mine 
ished parts. There is no scrap to han- 

p, sort and ship. As a result, costs on some 
Parts have been reduced as much as 30%. 


A number of leading manufacturers are 
already profiting from this complete con- 
tract service. For a list of equipment and 
other advantages, mail the coupon below. 
Or call the Reynolds Field Office listed 
under “Aluminum” in your classified tele- 
phone directory. Reynolds Metals Company, 
Industrial Parts Division, Louisville 1, Ky. 


REYNOLDS METALS COMPANY 
Industrial Parts Division 
2024 South Ninth Street, Louisville 1, Kentucky 


Send the new folder on Aluminum Parts and 
Assemblies. 

PUI isiscisitnininiinisidiais teint ea oe te 

Company. 

Street Address 


THE COMPLETE ALUMINUM SERVICE FROM BASE METAL TO FINISHED PARTS 


AUGUST 1949 


45 








Wasner MOTORs--- 


POLYPHASE 






ELECTRICAL TYPES OF WAGNER POLYPHASE MOTORS 























Y% to 400 hp Normal Torque — | Group or individual drives on machine tools, 
3- or 2-phase Normal Slip. Ap- | fans and blowers, compressors, centrifugal 
25 to 60 cycles prox. Full-load Slip | pumps — on any application where normal- 


110 to 2300 volts 3% to 5%. torque motors are satisfactory. 















Wagner Motors are built in a The electrical types 









Crushers, plunger pumps, belt conveyors 


















1% to 200 h High Torque — : ; 
wide range of standard models Sas tohee cent ita. Ae oiag enter Sed, teige <tr conpremen, | of equinel cage is 
. 60 cycles prox. Full-load Slip res e 098 ener rng a tors listed at th 
that includes those types most 110 to 2300 volts 3% to 5%. other applications requiring high starting- s listed at the left 


torque. 










and the multi-speed > 












generally used on motor-driven 
Ya to 150 hp 


3- or 2-phase 
25 to 60 cycles 
110 to 2300 volts 


High Torque—High 
Slip. Approx. Full- 
load Slip 5% to 
8% or 8% to 13% 


motors listed at the 






Punch presses, shears, metal-drawing opera- 
tions, balers and other machinery equipped 
with flywheels or having flywheel effect. 


appliances and equipment, and extremoright shayhes 














those types that meet the ma- 


varied with the types 














jori i i irements. 1 to 60 hp High Torque—High of enclosures listed 
jority of industrial requirements Setelees ay ong | 7 | 
25 to 60 cycles load Slip 15% to Elevators, cranes, hoists, dumbwaiters. at the right. 





They embody the latest devel- 


110 to 550 volts 17%. 
































? 
ments in design, are simple . 

op gn, pie, 1 to 250 hp Continuous Duty — 

3- and 2-phase constant and ad- | Conveyors, compressors, pulverizers, etc., 
rugged and dependable, and 25 to 60 cycles jvstable varying | requiring continuous operation. 
have long life in addition to ee ee eee “Wound Rotor Motor 
good electrical performance. 2 to 200 hp Intermittent Serv- ] Elevator, crane, hoist, and like services re- 

25 to 60 cycles ice — Crane and | quiring but short periods of motor operation. 

208 to 550 volts hoist duty. ' 

_gaesiueat: 


SINGLE-PHASE 


MOTOR DESIGN RATINGS MECH. VARIATIONS 





DIRECT-CURRENT 
MOTORS 





Y% to 15 hp Horizontal or vertical. Drip- 
Repulsion-Start- single-phase proof, or totally-enclosed 
Induction all commercial voltages | endplates. Rigid, resilient, or 
and frequencies flange mountings. 
4 % to % hp Dripproof or totally-enclosed 
a single-phase endplates. Rigid, resilient, or 
now _ 50-60 cycles flange mountings. 
* ee 115 to 230 volts 
Direct-Current motors are built as a — 
ae paemenenas line to the alternating ee - 1/20 to % hp Dripproof or totally-enclosed 
current motors to enable machinery single-phase endplates. Rigid, resilient, or 
f t ly W t 50-60 cycles flange mountings. 
manufacturers to supply Wagner motors 115 or 230 volts 
on all units, including those destined — 
for areas served with direct current. 
. 1/125 to 1/30 hp Totally-enclosed. Round 
1/20 to 3 hp., sleeve or ball bearing, Fan Motors single-phase frame, rigid or resilient mount- 
os ste Shaded Pole 50-60 cycles ing, 3-speed reactor control- 
i r ! y g, 3-sp 
gid or resiiont mounted, 32, 115, or 115 or 230 volts ler available if desired. 
230 volts. — 
Repulsi 1 to 5hp 
tinier single-phase Open and dripproof. Rigid 
aoe ssi all standard cycles mounting. 
— and voltages — 
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-& COMPLETE L1NE... 


MOTORS 


MECHANICAL TYPES OF PROTECTED AND ” 
ENCLOSED SQUIRREL-CAGE MOTORS a 


' 
aT — io | 
0 


1% to 200 hp 

2- or 3-phase 

25 to 60 cycles 
110 to 2300 volts 


MULTISPEED MOTORS 


Multispeed squirrel-cage motors are used where more 
than one running speed is required, but where close 
speed regulation is not necessary. They are the same 
basic design and are available with the same electrical 
characteristics and types of enclosures as single-speed 
squirrel-cage motors. 









Standard 
, Totally-Enclosed 
Fan-Cooled 


Constant Torque motors 
have the same torque rat- Typical applications: 
ing at each speed and the lathes, boring mills and 


horsepower varies directly other machine tools. 
as the speed. 


1% to 200 hp 

2- or 3-phase 

25 to 60 cycles 
110 to 2300 volts 


Explosion-Proof 
Totally-Enclosed 
Fan-Cooled 




















Variable Torque motors 
have torque ratings which 
are directly proportional 
to the speeds and con- 
sequently the horsepower 
varies as the square of 
the speed. 









Typical applications: 
fans, blowers, centrifugal 
pumps and similar 
applications. 


% to 15 hp 
Totally-Enclosed 2- or 3-phase 
Nonventilated 25 to 60 cycles 

110 to 550 volts 













Constant Horsepower mo- 
tors have the same horse- 
power rating at each 
speed and the torque 
varies inversely with the 


speed. 


% to 125 hp 

2- or 3-phase 
25 to 60 cycles 
110 to 550 volts 











Typical applications: con- 
veyors, printing presses. 


Splashproof 





APPLICATIONS DRY TYPE TRANSFORMERS 


Wagner dry-type transformers are compact and light in 
weight, easy to install in any location, and easy to move 


when changes are necessary. 
Repulsion-Start Motors — the preferred single-phase motors General purpose dry-type transformers are available in 
for every type of application, because of their high start- 


lagtorque end low sarting-current. ratings from % to 200 Kva, 600 volts and below, single- 
phase, two coil, type AE and from 3 to 300 Kva, 600 
volts and below, three-phase, two coil, Type AP. Type 
AA autotransformers are also available. 


ee 4 RATINGS 10 KVA AND SMALLER, Type AE, are con- 
Rapetter-Sient Meters fer appticction requiing high structed with endplates clamped over core and coils by 
starting-torque, but whose starting periods are not of long ‘ . 
Dialing. through bolts and are designed for wall mounting. These 
ratings are suitable for indoor or outdoor installation. 
Listed ratings in this range all bear Underwriters’ Approval. 
RATINGS 15 KVA AND LARGER, Type AE, are enclosed 
Gglt-Phese Motors — for applications requiring low-sterting in ventilated sheet steel cases. These ratings are suitable 
torque, such as unit heaters, oil burners, etc. for indoor installation only. They are normally floor or 
platform mounted. 
Wagner also builds three-phase dry-type load-center 
transformers for plant power distribution circuits, in rat- 
ings up to 2000 Kva in the 15 Kv class and below. 


Shaded Pole Motors — satisfactory only for applications 
requiring very small horsepower and very low starting- 
torque, such as fans directly mounted on the motor shafts. 4 : j 
. Bulletins on Wagner Motors, Distribution and Power 
Transformers will be sent upon request. 





Repulsion-Induction Motors — intended primarily for the 


more unusual applications involving a very long starting * o 
period and a high starting-torque — such as air compres- Wasner ro oration 


ere © Wy tow tempter 6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 
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1/30th HORSEPOWER PRECISION MOTORS 


Synchronous or induction, split phase or 
permanent split capacitor, sleeve bearings 
or ball bearings, with or without gear 
heads, and in a variety of speeds. Yes, a 
lot of extra thought went into engineer- 
ing our broad line of Type R-37 motors. 
They are built in sizes up to 1/30th horse- 
power and were created especially for 
those applications requiring power units 
between our smaller instrument type 
motors and our larger commercial types. 
Specifically they are for devices such as 
Timers, Electric Typewriters, Recording 
Instruments, Controllers, Teleprinters, 
Professional Motion Picture Equipment 
and Disc, Tape, Wire and Facsimile 
Recording Devices, Servo Mechanisms, 
Fans and Blowers. The complete story 
is told in a new piece of literature. Write 
or phone today. Ask about the Holtzer- 
Cabot Type R-37 motors. 


Builders of Electric Motors for Three-Quarters of a Century ~L) Lil) “Up sill 


H OLTZER-CABOT, INC., BOSTON 19, MASS. 


OFFICES IN NEW YORK, PHILADELPHIA and CHICAGO 


AFFILIATED 
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BEAT-HEAT 


Jef <Q = 
“‘NOFLAME-COR” 


the HEAT-RESISTANT lead wire 


APPROVED BY UNDERWRITERS LABORATORIES AT 


9 0 CENTIGRADE 600 VOLTS 


Manufacturers of Vacuum Cleaners, Refrigerators, Electric Fans, Business 








Machines and all other appliances should know about the exceptional per- 
formance of our Underwriter Approved “NOFLAME-COR” for use where immu- 
nity to heat is of extreme importance. Immediate delivery. All sizes. Solid and 
stranded. Over 200 color combinations. Write for engineering data and samples. 


¥ Flame Resistant ¥/ High Insulation Resistance ¥/ Heat Resistant 
¥ High Dielectric / Facilitates Positive Soldering Vv Easy Stripping 


Vv Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 


a iacertesicensnncnnivdionel 
PLASTIC._________. 80° 


“NOFLAME-coR” 90° 





“made by engineers for engineers” 


CORNISH WIRE COMPANY, tnc. 


| 605 North Michigan Avenue, 1237 Public Ledger Bidg., 
Chkeaae 31 15 Park Row, New ¥ork 7, N.Y. Phi ia 6 


| MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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The Honeywell ‘‘Peanut” Mercury Switch [actual size] 


This tiny switch is doing a giant job. It is long-lived . . . 
50 million cycles is not an exception. It is adaptable . . . 
crowded spaces are no bugaboo. It is economical . . . costs 
little to begin with and little to engineer into your product. 
Quality and economy-minded design engineers have 
already used it in coin vending machines, record players, 
automatic controllers, sign flashers, business machines and 
sterile toilet seats ... and new applications are being 


developed every day. 


The “mighty midget” is available in SPST and SPDT... 
with plain or platinum tipped electrodes . . . maximum tilting 
angles of 5° and 12°. Investigate these qualifications . . . 


today .. . your local Brown engineer is as near as your phone. 





MINNEAPOLIS-HONEYWELL REGULATOR CO. 


BROWN INSTRUMENTS DIVISION Write for your copy of Calg 
. . 1343 .. . for full description and 
4466 Wayne Ave., Philadelphia 44, Pa. specifications on the complete line 


Offices in 73 principal cities of the United States, Canada and throughout the world of Honeywell Mercury Switches. 


_ Honeywell | TEE 
| FOR POSITIVE ACTION 





aS RAL AO ES IS i 
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WAS Ee 


BE: Aluminum Slik-Toy Grader made by 
! Ss Toler Lansing Co., inc., Lansing, lowe. 


IN ALUMINUM AND ZINC DIE CASTINGS 


(gl MADISON-KIPP 


Slik-Toy designers are cost, weight and strength conscious when 


selecting materials. They have produced a virtually indestruct- 
ible grader with Madison-Kipp die castings. There are many ap- 
plications in industry for the same kind of results and probably 
some in your business. Please send all inquiries to our home office 
in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 10, WIS., U.S.A. LPT) eee 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- ] ; = ae 

sels, Belgium, sole agents for Belgium, Holland, France, ad eT eo Me LAL Bot 
and Switzerland. y 

WM. COULTHARD & CO. Ltd., Carlisle, England, jpole bad AINE Ine) rd eae 

agents for England, most European countries, India, Aus- Cc, e 

tralia, and eo Zealand. . do ay ed AIR TOOLS 
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The Lubrication of 
Sleeve Type Bearings-! 


FFICIENT bearing perform- 

ance is governed toa 
great extent by the selection of the 
bearing material, the bearing design 
and the method of lubrication. By 
determining these factors, in rela- 
tion to the operating conditions, we 
have the basis for the selection of 
the proper bearing to deliver the 
desired performance. 

In consideration of the lubrica- 
tion factor, we must determine the 
following points: Speed, load, vis- 
cosity of lubricant, bearing mate- 
rial, clearance, bearing design, 
nature of the rubbing surfaces, op- 
erating temperature and method of 
feeding and distribution of lubricant. 

While the primary purpose of lu- 
brication is to eliminate mechanical 
friction and to prevent wear and 
corrosion, no appreciable amount of 
power can be transmitted on the 
best of bearing materials without 
definite lubrication. Heat develops 





, f 


ae | 









: TS 


| 


i. 


rapidly when the shaft operates in 
direct contact with the bearing. 
Heat is also developed beyond the 
normal radiating capacity if the vis- 
cosity of the lubricant is too high in 
relation to the speed of the shaft. 

It is a mistaken idea that any 
type of oil or grease will provide 
suitable lubrication. The extensive 
research accomplished by the pro- 
ducers of lubricating materials en- 
ables any user of bearings to select 


~---Center of shaft 
when rotating 


d = Dia of shaft 


= Dia of bearing 
e = Lccentricity 





, 





Oil Grooving 


@ The purpose of oil grooves is to 
assure proper distribution of the lubricant 
along the length of the bearing in the 
region just ahead of the loaded area (see 
above). Complicated and elaborate grooves 
are in most bearings neither necessary nor 
useful; they render manufacturing more 
difficult, and, if not properly placed and 
executed, may do more harm than good 
because they may assist in interrupting 
the oil film. 

Deep grooves should always be avoided 
and both edges of any oil groove should be 
rounded off to permit free entrance of the 
oil into the clearance. 

Grooves should never be located in the 
high-pressure area of an oil lubricated 
sleeve bearing. 

In order to obtain quick and uniform 
distribution of the oil along the length of 
the bearing, the oil groove should extend 
axially from the point of entrance and 
should stop short of the ends of the bear- 
ing to minimize oil leakage. 
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In applications where the direction of 
rotation changes, spiral oil grooves ap- 
proaching the high-pressure area, like 
those shown in (a) and (b), might be 
expedient. 

In many types of split-half bearing, es- 
pecially when pressure lubrication is used, 
longitudinal chamfers (relieves) on each 
side of the bearing halves, are sufficient to 
secure distribution along the length of the 
bearing. 

As to the points of the oil entry into the 
oil grooves, they should always be located 
ahead (relative to the direction of the 
shaft rotation) of the pressure area; that 
is, in the unloaded side in bearings with 
constant load direction. 

In applications with changing load di- 
rection, the oil entry should be placed at 
points of minimum oil pressure. 

For very long bearings, two oil entrances 
might be expedient or necessary; if so, 
they should be connected by one axial 
distributing groove. 


SLEEVE BEARING 
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JOHNSON BRONZE 










DATA 





the exact type required for his ap- 
plications. In certain applications 
it is necessary to provide protection 
to the lubrication by the use of seals 
or the design of the bearing. This 
prevents the lubricant from seeping 
out with consequent loss and dam- 
age to material in process. 

With the starting of the shaft the 
frictional resistance is high. As the 
speed increases, the lubricant under 
the influence of the moving part, 
plus its adhesive qualities, builds up 
a relatively thick film between the 
surfaces at the point of nearest ap- 
proach. The shaft then undergoes a 
displacement in a direction at right 
angles to the line of load. The con- 
tinued speed of the shaft creates a 
film pressure which increases until 
an equilibrium is established. 


* * * 


ye CURVE, as shown at left, represents 
the distribution of the calculated 
values of pressure in relation to the bearing 
reaction. The load-carrying capacity is 
governed by the maximum pressure that 
can be developed under the existing condi- 
tions. If the load pressure is down—as 
illustrated—then the curve indicates that 
the lowest pressure is practically opposite. 
Obviously this is the proper place for the 
intake of the lubricant. 









Engineering Service 


Johnson Bronze offers manufacturers of all types 
of equipment a complete engineering and metal- 
lurgical service. We can help you determine the 
exact type of bearing that will give you the greatest 
amount of service for the longest period of time. 
We can show you how to design your bearings so 
that they can be produced in the most economical 
manner. As we manufacture all types of Sleeve 
Bearings, we base all of our recommendations on 
facts free from prejudice. Why not take full advan- 
tage of this free service? 


This bearing data sheet is but one of a series. You can get 
the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
570 S. MILL ST. + NEW CASTLE, PENNA 
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--» WITH AN 
ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 


TELECHRON INC. AGeneral Electric Affiliate. 





TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron NAME 

Synchronous Motors. My possible application is: 

Instruments C] Communications Equipment C] COMPAIN Y .. <oss0.003. «« sandten sehen ebnigces tagdibuapaaatielinae 

Timers a Other (please fill in) 

Electric Appliances C] ~—- ; 4 vou heh neeee PI PE sone ci geiescooxen'ncecn cee uae visipaia attested 

Cost Recorders C] asin: epleht Ayeiem castes oxy to asnnttees 

Advertising, Display Items C] I etka 5 SatbSs wn cusadecis eventos lane <akyaiiancsa eS Cla Screened 

Juke Boxes J ses 

Air Conditioning Be eee denne ee ce cette a eeeeeneaeuneeemens STATE pthe Se abuee Gaecves.ovcageedardoeaame cassie wueeenendee duke anaatsnslteaaaennnnne 
Heating Controls LJ 0 Pisese send new Catalog | 
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YOUR MOTOR 
BURNOUT PROBLEMS 


USE 


KLIXON 


Dormelbiitted 
PROTECTORS 


in Hermetic Units 





Manufacturers of both domestic and com- 
mercial refrigerators can keep their units 
operating and get more useable motor 
capacity by specifying and using hermeti- 
cally-sealed compressors with Klixon dome- 
mounted Protectors. 

Installed on the dome where they can 
follow every temperature change, these fool- 
proof, inexpensive protectors keep motors 
from burning out. Should motors become 
dangerously overheated Klixon Protectors 
shut the power “off.” When the motor cools 
sufficiently, they snap the power “on” again 
automatically permitting the unit to main- 
tain refrigeration. 

Specify and insist on hermetic units with 
Klixon protectors for refrigerators, show 
cases, coolers, frozen food cabinets. Remem- 
ber, too, Klixon Protectors should be used 
on open-type compressors. They will reduce 
motor burnouts, cut repairs and replace- 
ments, build customer goodwill. 


KLIXON MOTOR STARTING RELAYS 


Their positive action and long life eliminate starting 
troubles. They complete the combination with Klixon 
Protectors required to start and protect hermetic 
motors. Used and recommended by leading refriger- 
ation manufacturers. 











5 
TRADE MARK REG & & PAT. OFF. 


SPENCER THERMOSTAT DIVISION 
Metals & Controls Corporation 
108 Forest St., Attleboro, Mass. 
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ata 


“t" TYPE 
Self-retaining at 
panel-edge locations. 
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FASTER 
.. EASIER 
TIGHTER® 





OR THIS FREE SAMPLE KIT! 






FASTENING HEADQUARTERS 


TRADE MARK 











“LATCHING” TYPE 
Self-retaining at 
mid-panel locations. 







Shakeproof “SPEED NUTS” outperform ordinary nuts in 
all three basic elements of fastener performance... 
speed of assembly, ease of tightening and resistance to 
vibration loosening. They tighten quickly and provide 
a positive, vibration resistant thread lock without ex- 
treme torque. 

And, when the “SPEED NUT” principle is incorporated in 
specially designed fastening devices, performance ad- 
vantages—and savings—multiply! The two Shakeproof 
“SPEED NUT” Types illustrated here, specially designed 
to simplify assembly at hard-to-reach fastening points, 
typify the advantages of “engineered” application of the 
“SPEED NUT” principle. Test Shakeproof “SPEED NUTS” in 
your particular application . . . see how you can save! 
Send for your free testing sample kit today! 
SHAKEPROOF, inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. 


Shakeproof 
SPEED NUTS’ 
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What next in plastics? Successful production of this giant 
size molding pushes back the horizon. The Admiral Tele- 
vision cabinet weighs about twice as much asthe largest 
casting heretofore compression molded. It suggests many 
new applications for plastic housings, with their sleek con- 
tours, colorful beauty and economical cost. 


MPc was ably qualified by past experience to take on 
this pioneering job for Admiral. Having previously pro- 
duced large radio-phonograph and table television cab- 


THE MOLDS 


In the MPc tool room, huge blocks of 
tool steel, weighing a total of 16,000 
pounds, were machined to make 
these immense molds. Their gem-like 
precision and finish are a product 
of the most advanced equipment, 
skillfully operated by MPe mold-makers. 
With characteristic resourcefuiness, 
MPc engineers designed side-cores to 
operate automatically between the 
two plunger sections. These side-cores 
provide molded-in mounting holes 
in the center shelf .. . save the time 
and expense of drilling this 
hard-to-reach section. 


—_—____——» 


MOLDED\ 


inets, MPc had acquired useful working knowledge of the 
problems involved. The immense molds were designed and 
machined in the MPc tool room. MPc manufacturing 
sagacity readily coped with the unprecedented material 


bulk, the heavy sections and the enormously deep ‘‘draw.” 


Whether your plastics production involves unusual size, 
close tolerances or other unusual factors, come to MPc. 
Send your sample or blueprint to MOLDED PRODUCTS 
CORPORATION, 4535 W. Harrison St., Chicago 24, Ill, 


6 4.6 
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Television consolette tooled and produced by MPc for 
Admiral Corporation. 


SIZE: 32%" high, 16%” wide, 18” deep 


WEIGHT: 35 pounds 
‘ Compression molded in one piece, including the center shelf which supports the 


television chassis. The power supply rests on the bottom of the cabinet. The 
speaker grill is integrally molded. Openings for the television window and 
four control shafts are cored in. Internal ribbing serves a double purpose ... 
adds strength and provides cored studs for mounting various components with 
self-tapping screws. Electronic pre-heating of the molding material and auto- 
matically actuated side cores shorten the molding cycle. 





















PRODUCTS 





molt 









THE PRESS 


This mammoth press, used for 
molding the Admiral cabinets, stands 
30 feet high and weights 125 tons. 
It is capable of exerting 2000 

ton pressure. The molding bed 
measures 96 inches on each side, 
with 54 inch clearance between 
pillars. The 60 inch stroke exposes 
128 inches of “daylight.” In several 
respects, it is believed to be the 
largest press now in use for 
molding plastic materials. 


THE PROOF 


Rugged strength beneath a petal- 
smooth exterior is amply 
demonstrated in this picture. Here the 
cabinet has been photographed 
supporting 1265 pounds of weight. 








~ 
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“FWO INTO ONE-YOU CAN'T!” 






ga 
OPPOSED CHARACTERISTICS OF TWO OR 
MORE METALS IN ONE NEW METAL 


For heavy duty 


High electrical conductivity with high hardness, extreme resist- 
ance to arc erosion. 


FASTELL combines the hardness of tungsten or molybdenum 
with the conductivity of copper or silver. This is done at Fansteel, 
not by bonding—not by welding—but by metallurgical integration, 
which makes it a unified metal thruout. Fastell is an exclusive 
Fansteel product. Its performance has never been equaled in such 
services as industrial and aircraft switches, relays, circuit breakers 
and motor controls. 


) Complete contact assemblies are a Fansteel speciality. 

x 

ag Whatever your contact needs—from lightest to heaviest duties= 
Fansteel contact engineers will welcome free consultation with 


SUES you. Fansteel Metallurgical Corporation, North Chicago, Illinois. 





$1302 


Design and Product Engineers: Every required characteristic for every required electrical contact use 
—with long, dependable and trouble-free service is provided by Fansteel engineering. This, of course, 
means greatest economy. Fastell contacts are only one example. Full information—the latest on elec 
trical contacts—will be found in this book, which will be mailed gratis to you, on your request. 


PRODUCTS & SERVICES 


INCLUDE: TS 
wait” Fansteel (37 
SELENIUM RECTIFIERS < rs 


METALS: TANTALUM, TUNGSTEN 





as iene ECTRICAL CONTACTS @ AN inoustey 

COPPER BASE ALLOYS 9 fm. 4“ 874s A ; . A oe A Ne 

RESISTANCE WELDING [i 5 SSEMBLIES ME inoustries 
MATERIALS IDLILS 
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production 
pennies 2 


slip through your fingers! 


You hear the same story everywhere. Manage- 
ment has laid down the law: ‘‘Get the price 
down per unit. Cut costs. Take out every 
penny you can.” 

That’s a sound policy today, as competition 
gets keener. BUT ... it can lead to waste and 
increased costs—lose dollars for every penny 
saved—if it is applied indiscriminately to 
production machines and motors. 
































®@ Positioned Bearings 
@ Delcote Coil Insulation @ Dynamically-Balanced 


®@ Corrosive-Resistant 
Cast Iron Frame 






Rugged, dependable Delco motors . . . built 
the way production men want their motors 


built . . . are the lowest cost insurance you 


can buy to keep production rolling, eliminate 
machine down-time caused by motor failure. 
Don’t sacrifice other savings by taking a 
chance on over-age or under-built motors. 
Let Delco Motors help you reduce costs by 
raising production efficiency. 


HERE’S THE “‘WORK-HORSE’’ 
OF YOUR PRODUCTION LINE 


Size up for yourself the extra care and features that 


go into Delco Motors for extra performance. 


® Positive Lubrication 





Rotor and Shaft Assembly 


@ Water-Tight Conduit Box 


Call or write Delco Products, Dayton, Ohio 
or our nearest sales office. 





DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 


SALES OFFICES: CHICAGO + CINCINNATI + CLEVELAND + DETROIT - HARTFORD, CONN. 
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TRANSFORMERS AT WORK—JAN 


Why JAN! 


For many years the manufacture of 
transformers was controlled by indi- 
vidual manufacturer’s ingenuity and 
ability together with his customers 
desires and requirements. Inevitably 
there were as many different construc- 
tions and variations for any one type 
of transformer as there were manu- 
facturers and customers. Each design 
duplicated the function of another 
and yet, no two were physically in- 
terchangeable. 


This became most obvious at the be- 
ginning of the last war for each 
branch of the government services 
had its own specification for compo- 
nents—transformers as well as all 
other electronic components. 


Development of new equipment, pro- 
duction on existing designs. and re- 
placement of parts for existing equip- 
ment all presented their own prob- 
lems when it came to duplication and 
interchange of supplies. Standardiza- 
tion was imperative! 


How JAN? 


Therefore, the Standards Agency was 
established by the Armed Forces to 
correlate manufacturing procedures 
and devise one best design for a par- 
ticular job—satisfactory to all mili- 
tary arms, readily available and al- 
ways interchangeable. 


Transformers created a much greater 
problem than other components due 
to the many styles and variations in 
existence, nevertheless standard spe- 
cifications for the various compo- 
nents, including transformers, were 
devised by the Standards Agency 
through study, development and con- 
stant testing. 


Through extensive research in new 
products and methods, we, at Ken- 
yon, are able to produce high quality 
transformers in accordance with the 
JAN Specification for transformers, 
namely JAN-T-27. 


If you have any questions on JAN 
Transformers, do not hesitate to call 
upon Kenyon’s engineering staff. 
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What does JAN mean to you today? 


Now — KENYON gives you the complete story on JAN. 
Since the inception of Joint Army and Navy specifica- 
tions, KENYON has built Jan-type transformers for lead- 
ing manufacturers throughout the country. 


For more than 20 years, the KENYON “K” has been a 
sign of skillful engineering, progressive design and 
sound construction. 


Consult our engineering staff today on your JAN prob- 
lems — at no obligation to you. Call or write now for 
a representative. 


henyvon 


TRANSFORMER CO., Inc. 


840 BARRY STREET * NEW YORK 59, N. Y. 
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CHEMICAL COMPOSITION 


The nominal composition of com- 
mercially pure wrought Nickel is: 


Manganese ....--++eeeeeeeeeeeees 0.2 
| WSSPPPETSTET EET 0.05 
PeGWOR oo csc ccccccccscvecescecces 0.1 
*Including cobalt 


PHYSICAL CONSTANTS 


Specific Gravity.......ssseeeeeeeees 8.89 
Density, lb. per cu. in.......+..+-.s 0.321 
: , 2615-2635°F. 
Melting Point 1435-1445°C. 
Specific Heat at (80-212°F.)....... 0.130 
Heat Expansion Coefficient at (80-212°F.), 
per Fw ccccccccccccccccese 0.0000072 
Thermal Conductivity at (80-212°F.), 
Btu/sq. ft./hr./°F./in 420 
Electrical Resistivity at 32°F., 
ohms/cir. mil. ft 
Temperature Coefficient of Electrical 
Resistivity per °F......... 0.0022-0.0028 
Modulus of Elasticity 
in tension, psi 
in torsion, psi 
Poisson’s Ratio .........eeeeeeeeees 0.31 


MECHANICAL PROPERTIES 


The following figures for Standard 
Cold Rolled Sheet are typical, though 
the figures will vary for different 
forms and tempers. 
Tensile Strength 


Yield Strength (2% offset) 
15,000-45,000 psi 


55,000-80,000 psi 


Elongation in 2 in 


Rockwell B Hardness 


AVAILABLE FORMS 


Wire Bar Plate 

Rod Angles Sheet 
Seamless and Welded Tubing 
Sand and Precision Castings 

Clad-Steel Plate and Strip Welding Rods 


Pipe 
Strip 





See us at Booth 102, September 12 to 16 
4™ NATIONAL INSTRUMENT EXHIBIT 


Municipal Auditorium ¢ St. Louis, Missouri 
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The International Nickel Company, Inc 


Sheet, Strip, 
Rod, Wire, Tubing, 
Clad-steel, Castings. 


much as its distinctive characteristics 


It is a strange and interesting metal, Pure Nickel. A kin of both 
the base metals and the precious metals. Among all the elements, 
no other metal possesses its unique combination of so many differ- 
ent and uncommon properties. 


It is highly resistant to corrosives that destroy many other metals—alkalies, 
many acids, salts, organic compounds, fumes. 


@ It has mechanical properties like those of structural steel. 


Yet it is so ductile that it can be worked into the most intricate and delicate 
shapes that are practical in metal. 


It protects the purity of sensitive foods, beverages and pharmaceuticals 
against contamination. 


It often provides a faster rate of heat transfer than metals with equal heat 
conductivity. 


@ Its special electronic properties make it a standard metal for electronic uses. 


@ It offers rare electrical and magnetostrictive characteristics that often give 


theoretical ideas a birth of practical value. 


It can be exposed to temperatures ranging into yellow heat and even hot- 
ter in the absence of sulphur. 


At sub-zero temperatures its strength increases without change in ductility 
and toughness. 


It is a standard metal for the cladding of steel, and as a base for gold, 
palladium and silver-clad products. 


And one of the most valuable of all its features is the fact that 
Pure Nickel is a practical metal at a practical price. 


Does it stimulate an idea of how you may find an easy answer to a 
difficult problem? 


Our booklet, “Inco Nickel Alloys for Electronic Uses” gives the 
important facts you want. It’s yours for the asking. 






67 Wall Street, New York 5, N.Y. 
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ONE MAN 
Can Carry It... 
or Hang It 
WITHOUT 
ASSISTANCE 





Compression 
Se 


5 Fe 
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KELLER *2 
ia (lotta 


KELLER TOOL COMPANY 


HE’LL DEMONSTRATE THE 


KELLER HOIST 


Cee as RA Lifting Ee 


Call the Keller sales engi- 
neer. He'll arrive promptly 
with a Keller One-Man 
Hoist. Lift and lower loads 
from 300-lb to one ton in 
your own shop with this 
handful of power. Demon- 
strate how one man can 
carry it, hang it, operate it. 













Screw Driveérs 
oN cl & Nut Setters 
Air Motors & Air Hammers 
Special Tools 


GRAND HAVEN, MICHIGAN 





om 


pe de edt ad al 
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* 
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1000-LB 
HOIST WEIGHS 
ONLY 30 LB 
It weighs only 30 pounds 
(one-ton model weighs 75 
Ib), but lifts 1000 pounds 
at a speed of 17 feet per 
minute. Effortless control at 
any speed. Capacities: 300 
pounds, 14, 14, and 1 ton, 


DESIGN FEATURES 
HOUSING ... . one-piece alu- 


ininum-alloy casting. 
BRAKE . . . fully enclosed, 
mechanical. 

SAFETY LIMIT STOPS... 
on both ends of lifting chain. 
LIFTING CHAIN .. . high- 
grade alloy steel roller chain. 
HOOKS . . . drop-forged alloy 
steel. 

AIR MOTOR .. . vertical pis- 
ton design. 

BALL BEARINGS . . . used 
throughout. 

GEARS . . . 20° pressure angle 
planetary gearing. 
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you can GE SURE... ie irs 
‘Westinghouse 
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more heat control 


What is your problem? 15,000,000 and more indi- 
vidual applications are evidence that Westinghouse 
Thermostats—coupled with Therm-a-neering service 
-solve control problems successfully. 

One reason for this is the variety of Westinghouse 
Thermostats. Each has qualities especially applicable 
for certain types of heat control. Take the Uni-Therm, 
It's particularly useful for irons, ironers, fryers, melt- 
ing pots, dishwashers, table stoves, electric ovens 
and, in fact, any application where quick response 
and accurate temperature control are important. 

Close contact with the heated surface reduces the 


Therm -a- neering. A HEAT AND CONTROL EN-, 
GINEERING SERVICE THAT OFFERS: 
ENGINEERS —thermal and_ electrical 
work with your own staff. 

RESEARCH —a well-equipped laboratory for testing 
full-scale models. 

PRODUCTION —a modern plant devoted entirely to 
heating units and controls. 

EXPERIENCE — world’s largest maker of bimetallic 
thermostats. 


engineers to 
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problems to solve 


differential between operating and thermostat surfaces. 
This shorter heat path from heated surface to Bi-metal 
maintains a uniform temperature from no load to full 
load. The result is close accurate control. 

The Uni-Therm may be your answer. But, whatever 
your problem, Westinghouse can supply practical, 
reliable thermostat control backed by sound engineer- 
ing ... careful manufacturing . . . thorough testing. 
Let Therm-a-neering work for you. For complete in- 
formation contact your Westinghouse representative, 
or write Westinghouse Electric Corporation, 180 
Mercer Street, Meadville, Pa. J-10353 


HEATERS AND THERMOSTATS 








HI-HEAT 7 
EXTRUDED ee —e- Oe QUAL ITS 
TUBING 


(UNDERWRITERS LISTED) 


Suitable For ~ 
105°c Service 


Protection 
and Insulation 


WE C62 Gece lil: Ml Me Maul lili mea 
sae) lait MMe Mi lg 


TTP Melle Meal Me Mel te Me el) lila 


VARTEX tubing is unusually flexible at low 
temperatures. It has high dielectric strength; made of 
especially compounded synthetic resin, it 
ieee Me eM ea Mel: Ce hE 


Tale Mel Seite LIM lileMee leer le 


Ve SES eM Me a hk 
CML eam me 


NEW JERSEY WOOD FINISHING COMPANY { * 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. [THE PEAK OF QUALITY 


~~ 


7 was , Varnished Cambric Tapes Varslot"’ Combination Slot Insulation 
Mher Vartex P , 
Ob (€6 artea voducls Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 


Varnished Cambric Cloth Varnished Fiberglass 
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Our 100-year 
head start 


saves 


It only takes a moment to 
your time discover that the most carefully 
designed and engineered assem- 

bly is weakened by a faulty or 
ill-suited fastening. But it takes 
many years of experience to 
develop the know-how that 
assures dependable quality— 
right application every time. 
Blake & Johnson has been 
solving fastening problems— 
making trouble-free fastenings 
for 100 years. That's why you 
can always count on Blake & 
Johnson fastenings to save you 


trouble, spoilage and delays. 


Machine screws are but one 

of the thousands of standard 
and special fastenings with 
which Blake & Johnson serves 
the diversified needs of both 
metal-working and wood- 


working industries. 


Please send me your new catalog containing full 


data on the complete line of Blake & Johnson 





fastenings. 
NAME 
TITLE 
Slotted or Phillips head miachine screws, wood screws, seat 
stove bolts, tapping screws, special headed products; nuts, 
rivets, chaplets, wire forms, screw machine products... 
in steel, stainless steel, copper, brass, bronze, everdur, ~sonuse 
nickel, nickel silver, monel, aluminum... 
1849 — 1949 E2 
A CENTURY OF MANUFACTURING FASTENINGS FOR ALL INDUSTRY \ : 
THE BLAKE & JOHNSON COMPANY WATERVILLE 48, CONNECTICUT 
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Cut-away view of a Star 
Brakemotor showing the rug- 
ged construction and precise 
adjustment which insures pos- 
itive, continuous, split-second 
starts and stops. 







Sure...Safe...Positive 
Starts and Stops with 
STAR BRAKEMOTORS 


STAR BRAKEMOTORS have proved their 
ability to “start and stop” equipment with 
split-second accuracy. That’s why they're used 
to power all kinds of equipment from high 
speed molding presses to heavy duty cranes 
and hoists. They are built to “take it”—and 
to deliver the same sure, positive, dependable 
service hour after hour, day after day. 














A Star Brakemotor is more than just a brake 
and a motor. It is an integral unit—a rugged 
brake of bronze and steel and an equally 
rugged motor, operating on the same shaft 
and within a single housing. Both are de- 
signed and built by Star to meet specific serv- 
ice and operating requirements. 













If your equipment must “start and stop” con- 
tinuously or intermittently, ask for the rec- 
ommendations of a Star engineer. He can 
save you much. 






BRAKEMOTORS 


TAR ELECTRIC MOTOR COMPANY 
206 Bloomfield Ave., Bloomfield, N. J. 
Standard and Special Motors 
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* Your first test of Gracoil Transformers in your new 
electrical equipment will be most gratifying. For 
Gracoil Transformers are offered on a “prove it first” 
basis. No guesswork. 


A production sample Gracoil Transformer built to 
your b/p specifications enables you to test it under 
actual operating conditions... insures correct physical 
and electrical characteristics... substantial time and 
money savings, 


mre 





Established in 1935 





FULLY 
ENCLOSED 
Write FOR DESCRIPTIVE 


CIRCULAR ON GRACOIL 
TRANSFORMERS 


GRACOIL LINE VOLTAGE TRANSFORMERS 


* If yours is a problem of line voltage control, Gracoil 
is ready and qualified to furnish the unit you need at 
once. Gracoil Step-Down Isolation Transformers— 
Step-Down Auto Transformers—Line Regulating 
Auto Transformers are available with all popular VA 
ratings in a variety of mountings and sizes, at market- 
wise prices, 


Write FOR LINE VOLTAGE TRANSFORMER CIRCULAR NOW 


COIL ASSEMBLIES include: 
Motor Field + Choke « Balance + Induc- 
tion +» Magnet + Reactance + Timing. 
Relay + Solenoid + Telephone Types + 
Wound to exact specifications. 


Write FOR CIRCULAR ON GRACOIL WINDINGS 





ee es eae es ee 








s By , 
Mounting 





Mounting 





“Dp” 


TRANSFORMERS 


24708 NM. PULASKI RO... CHICAGO 39, ILL., U.S. 
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F you’ve seen ordinary rubber 

insulated wiring after it has 
been attacked by acid, you know 
what damage results. In one 
chemical plant, for example, the 
combination of corrosive action 
and moisture ruined rubber wiring 
in conduits imbedded in concrete! 
You can imagine the heavy costs 
of replacement as well as the time 
lost through shutdown. 

There is a proven way to avoid 
such losses. It’s insulation made of 
Geon polyvinyl plastic. Chemicals 
that eat through concrete have 
practically no effect on Geon-made 
insulation. Wiring systems serve 


B. F. Goodrich Chemical Company 





For the toughest service—Geon polyvinyl plastic insulated wir- 
ing in the hydrochloric acid building of a chemical plant, 


These wires beat the acid test! 


better and longer. Costly replace- 
ments are minimized. 

Chemical resistance is only one 
of the properties of Geon which 
assures safe, long-lasting insula- 
tion. Equally important are its ex- 
treme toughness and resistance to 





abrasion, oxidation, and sunlight. 
It is flame-resistant and is not at- 
tacked by oil, grease, or water. 

The smooth, glossy surface of 
insulation made from Geon means 
ease of installation, saves time and 
money. A wide range of bright, 
permanent colors facilitates hook- 
up and circuit tracing. The superior 
electrical properties of Geon per- 
mit thinner insulation, hence more 
conductors per conduit. For com- 
plete information about versatile 
Geon polyviny! materials, please 
write Dept. J-8, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


A DIVISION OF 
THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers 
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power SUPPLY CORDS 






That’s why there’s a definite demand for this 
“Flag Label” on cord sets and power supply 
cords—and that’s why it’s being used by fd 
manufacturers. It identifies built-in safety, ap- 
proved by Underwriters’ Laboratories, Inc., 
after gruelling tests of electrical properties; for 
resistance to pull; for crushing and impact; 
abrasion, wear; and for general all-around fit- 
ness and quality. 

Advertisements in leading business papers are 
telling the mew HIGH QUALITY-SAFETY story 
to buying heads in all important retail outlets— 
building a specific “write-in” demand for “Flag 
Labels.” 


Retailers and 








WANT 





and 


The buying public is also learning what the 
“Flag Label” means to them. Through a national 
educational campaign in magazines and news- 
papers, direct mail, and through the cooperation 
of local school, fire department, and electric 
power company groups, they are being told 
about the safety they will find in cords bearing 
this label. 


Consumers, in their best interest, will want 
the electrical appliances they buy equipped with 
power supply cords and cord sets bearing the 
“Flag Label.” 


SAFE ELECTRICAL CORD COMMITTEE - 155 E. 44th St., New York 17, N.Y. 


Equip YOUR products with power supply cords and cord sets bearing the “Flag Label” 


CORD SETS 


Se 
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Consumers alike... 


QUALITY 
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Aleoa’s amazing Impact Extrusion 
process knocked out this marking brush 
handle and inkwell with one punch! 
Brush head is threaded directly into the 
impact-extruded handle. 

Costs for Alcoa Impact Extrusions are 
often substantially below stamping, 
drawing, spinning and machining for the 
same shape. Parts may be assembled as 
delivered, or finished by all commercial 
finishes plus lustrous Alumilite* exclu- 
sive with aluminum. 

Get the whole story on how Alcoa’s 


Ex LCOA IMPACT EXTRUSIONS 


INGOT ~ SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL + ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 
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new process can lower your costs while 
giving you all of aluminum’s sales ad- 
vantages—light weight, strength, cor- 
rosion resistance, handsome 
appearance. Write for your 
copy of booklet shown, 
‘*Alcoa Aluminum Impact 
Extrusions’, or call your 
nearby Alcoa sales office. 
ALUMINUM COMPANY OF 
America, 2179H Gulf Bldg., 
Pittsburgh 19, Pennsylvania. 





*Pctented Process 
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A field 
force of 
factory- 
trained 
SPRING 
| SPECIALISTS 
provides ready 
| help and close 
contact with any 
of our divisions 









BRISTOL, 
CONNECTICUT 




















Manufacturing BARNES - 
COMPANY GIBSON - 


nie RAYMOND | 


CORRY, 
PENNSYLVANIA 
GA00 MLLER A \, 


Ono and ANN ARBOR 
Division = 


\7\2 EAST FiR 
DAYTON, onioe™ 


\800 CXBOURN AVE. 
CHICAGO \4, 












® New beauty, convenience, economy has been made possible through the use of 
plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 
City are the technical skills and production capacity for a new art 
rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 


Z7HeB ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Michigan @ Bay City, Michigan 
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Tite MARKET for all types of 
products, as we have been emphasiz- 
ing, calls for redesign for lower produc- 
tion cost and reduced price. A number 
of manufacturers of home electrical appli- 
ances have already taken such steps, as is 
illustrated in “Today's Product Designs” 
(see pages 94-95). 

This philosophy works well when ap- 
plied to consumer capital goods, but just 
the opposite tactic might be desirable for 
industrial capital goods or production ma- 
chinery. Here, first cost is secondary to 
productive capacity, quality of output, re- 
duction in manual effort, operator fatigue 
and all the elements associated with get- 
ting work material into and out of the 
machine. Not the least of these is the 
time it takes the operator to stop and think 
before making the next move. Most of 
these cost-saving objectives in terms of 
output can be achieved only through the 
addition of automatic functions... . at in- 
creased machine cost. 

Such functions invariably include auto- 
matic sequencing of operations. This can 
be done by cam and levers, but such me- 
chanical elements are “rigid” to the extent 
that a new set of conditions requires a 
new set of cams. More and more it is being 
found that electric control is the most flex- 
ible and safest way of sequencing opera- 
tions. 

Selector switches make a change from 
manual to automatic sequence control a 
split-second action. Limit switches now 
call the signals with high precision and 
no loss of time. Electric timers provide 
necessary delays between certain actions. 
Limit switches and solenoid valves tied 


together by control relays are giving hy- 
draulic or air-powered auxiliary devices a 
flexibility in action unheard of a few years 
ago. Limit switches make it relatively sim- 
ple to apply automatic loading devices, 
supplied with either gravity or motor- 
powered feed, with insertion of the piece 
initiating the machine cycle. 

Another characteristic of the modern 
high production machine is multi-motor 
drives, with each function separately pow- 
ered and tied together electrically through 
the control elements mentioned. 

In fact, the tendency to further auto- 
maticity is reflected in the design of ma- 
chinery with more and more electrical com- 
ponents and controls. In some types of 
contouring machines, for instance, the elec- 
trical accessories represent a higher invest- 
ment than the base mechanical unit. 

A major factor in the economics of add- 
ed features and added initial costs of pro- 
duction machinery is the present high wage 
level. The fact that wages are almost 
double the prewar norm has accelerated 
the adoption of automatic methods. The 
phrase “labor-saving” may be a touchy one 
with organized labor. Nevertheless, from 
the beginning of the industrial age, ma- 
chinery has been sold on the basis of the 
write-off; that is, the period of time in 
which the new investment will pay for it- 
self in terms of savings in labor cost per 
unit of volume turned out over that ob- 
tained with the machine being replaced. 

With wage levels more rigid than ever, 
there is going to be plenty of opportuni- 
ties for designers to create new markets 
for production machinery by adding auto- 
matic features, electrically. 
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@ G. A. del VALLE 
Design Engineer, Engineering Products Dept. 
RCA Victor Division 

@ Radio Corporation of America 


PECIAL needs imposed on 16mm sound projec- 

tion equipment by the growing field of visual 

education were recognized as calling for a new 
type of projector. Certain basic requirements for sim- 
plicity, portability and low costs were obvious, since the 
projector equipment must be taken to the audience. 
Performance specifications were not well defined, but 
levels established by professional 35mm projectors in an 
acoustically designed and darkened auditorium set the 
pattern that an audience expects from a sound movie. 
Audiences were critical of the existing performance of 
16mm projectors. They did not want flicker, dim and 
jumpy pictures; they wanted intelligibility in speech 
and clear tone. 

Earliest design of an RCA portable projector for 
16mm sound film, shown in Fig. 1, was ready for the 
market in 1929. It incorporated a self-threading chute 
for the film and was driven by a % hp motor. Built 
into the base was a bulky 5-watt amplifier that had lim- 
ited frequency response. The 100-watt projector lamp 


Fig. 1—First RCA 16 mm sound projector put into pro- 
duction in 1929 included remote control starting, film re- 
wind, self-threading film chute and a 5-watt amplifier. 
Screen brightness delivered by its 100-watt convection- 
cooled lamp was adequate for its day. In the next model 
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required no forced ventilation. A succeeding design in 
1932 was somewhat lighter and smaller, but not until 
the 1938 model did picture brightness and frequency 
response begin to approach professional standards. This 
model used a fan-cooled 1000-watt lamp, motor-driven 
take-up, a new film path and weighed 43 lb without the 
speaker. 

A model weighing 68 lb was designed for the armed 
forces during the last war which brought the amplifier 
to the left of the projection lamp housing, thus reducing 
the bulk of the equipment. 

First commercial model after the war put into pro- 
duction in 1945 had a 1/20 hp a-c motor which drove 
the projector at sound speed only. Frequency response, 
flutter and light intensity in this model closely ap- 
proached professional equipment and the use of alum- 
inum sand castings throughout reduced weight to 56 lb, 
(without a speaker). While a considerable improve- 
ment over previous designs, it was recognized that a still 
better, lighter and lower cost design was required. A 
market study was, therefore, undertaken by the RCA 
sales department based largely on interviews with a 
number of potential users in schoc ls, sales organizations, 
churches and clubs. An analysis of this data disclosed 


in 1932, projector was turned around, the film chute 
was dropped and a double sprocket drive added, and 
frequency response was improved. A new model in 1938 
incorporated another film path, basically the one used 
today. A 1000-watt ventilated lamp gave much better 
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that users wanted a level of performance approaching 
that of special 16mm equipment employed by the Armed 
Services during the war. There were two separate fields 
depending on audience size with equal performance 
demanded in both fields. 

For classroom use with audiences up to 200, a single- 
case unit was needed with emphasis on portability but 
with no sacrifice in simplicity and performance. For 
audiences from 200 to 1000 or more a two-case unit 
with speaker in the second case was acceptable. Since 
the performance standards wanted were the same for 
both audience sizes, the development program handed 
to the engineers called for a single sound projector de- 
signed into two models: the Senior model with the 
speaker in a separate case, and the Junior model with 
speaker mounted in the removable cover of the projector 
unit. Design requirements for the single-unit model 
presented the most difficult problem—the one discussed 
here. In detail these requirements were: 

1. Single carrying case must house the entire equip- 
ment including all accessories. Total weight must be 
under 50 Ib, and case must not be over 18 in. high to be 
carried in one hand by a person of under average height. 
The side of the case facing the person carrying it must 





screen intensity and a new 10-watt amplifier delivered 
good frequency response up to 4000 cycles. A separate 
fhp gear motor was used for take-up. First commercial 
model after the war, the 1945 machine for sound speed 
only, used aluminum castings to reduce weight to 56 (b. 
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Adoption of 16mm sound film for visual education stim: 
ulated a market for a high performance but low cost 
portable projector. Here is the development story be- 
hind the RCA 400 Jr. model designed for this market. 





have no knobs, screw heads, hardware or other projec- 
tions. The carrying handle must not be more than 4 in. 
from this side and its shape must be comfortable. 

2. Simplicity in operation must be brought to the 
point where untrained operators and school children 
could get full performance from the equipment. All 
adjustments except for volume, tone and picture focus- 
sing must be built in. Interlocks must be provided to 
prevent improper operation in threading, rewinding and 
speed change from sound to silent film—with single, 
independent, one-hand controls. 

3. Protection to film must be designed in, since film 
cost is large in relation to equipment cost and operators 
are untrained. Drive sprockets and film advancing 
mechanism must have long life and be easy on the film. 

4. Optical system must project light equal to or better 
than SMPE proposed requirements for schools, which 
is 150 lumens. Projection must be to the operator’s 
right for convenience even though a left-hand design 
simplifies the mechanism. All optical adjustments except 
focussing must be built in, and sufficiently rigid and 
stable to require no field servicing. Performance on 
color film must be equal to quality on black and white. 

5. Sound system must deliver 10 watts power with 


The 1949 two-speed model weighs only 46 Ib including 
the speaker, produces brighter pictures and better sound, 
is quieter and easier on the film. Frame is aluminum die 
castings, appearance designed with blue-green hammer- 
tone finish. Fabricoid covered case is only 15 in. high. 
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Fig. 2—An important step in weight reduction was the 
use of aluminum die castings throughout for structural 
parts, flywheels, motor endbells, housings and much of 
the mechanism. Shown here are the 36 die castings used. 





less than 5 per cent distortion. Frequency response must 
be flat within 5 db from 50 to 5000 cycles at approxi- 
mately center position of the tone control. Tone quality 
from standard film must be acceptable to representative 
groups in comparative tests with other equipment. 
Sound optical system must require no adjustments in 
replacing lamps. Variation of film speed at the sound 
scanning point must not be more than 0.4 per cent to 
keep flutter and wow to the desired low level. 

6. Operating noise must be less than the 65 db of 
former models, including all noise: Motor, blower, film 
transport, and gear drives. 

7. Appearance design must emphasize simplicity in 
operation ; mechanism and moving parts must be out of 
sight. Exterior corners must be rounded; finish must 
stand up under abuse. Proportions must enhance impres- 
sion of portability and ease of carrying. External ap- 
pearance must support the high level of built-in per- 
formance. 

8. Manufacturing costs must be brought low enough 
to permit a selling price under $450 to reach the volume 
market. 

Recently introduced, the RCA Junior model sound 
projector shown at right in Fig. 1, meets all these re- 
quirements for a high-performance portable unit— 
exceeding them in many instances. Total weight for 
example is 46% lb with all accessories as compared 
with the 50 Ib limit set. This weight reduction was 
obtained by designing every part for minimum weight. 
Stiffening webs were used to help reduce section thick- 
ness; individual parts were cored out, undercut and 
relieved ; aluminum die castings—36 in all, Fig. 2—are 
used for all structural parts. 

Height of the carrying case, Fig. 3, is only 15 in., 
well under the 18 in. maximum, which makes it easier 
to carry; length is only 16 in. and width less than 12 in. 
Speaker is permanently mounted in the detachable cover, 
Fig. 4, which forms a baffle that aids in meeting the 
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Fig. 3—Projector, speaker and accessories are all housed 
in a single Fabricoid-covered plywood case 16 in, long, 
15 in. high and 11% in. deep. Covering is a special 
elephant gray; hardware is chromium and nickel plated. 
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required low-frequency response. Inside the cover is a 
15-ft power cord, 50 ft speaker cable, reel for 400 ft of 
film, upper and lower reel arms, spare exciter lamp, 
fuses, lens tissue, oil can and aperture brush. Step cut- 
out in the lower side of the cover provides the correct 
speaker angle for best performance when placed on 
floor or table. 

Simplicity in operation was obtained by attention to 
this requirement in designing all components. Method 
of film threading developed is simple enough that it can 
be done with one hand. The film is slid under the upper 
sprocket, picture gate is opened, film inserted and gate 
closed ; threaded around sound drum, inserted on lower 
sprocket and then into take-up reel. Die cast guides on 
the frame show proper loop lengths and film path. Upper 
and lower loops can both be adjusted for length while 
the machine is running. Rewinding is accomplished by 
threading end of film into upper reel and tripping rewind 
lever, shown in Fig. 5. This engages the rewind gearing 
and rewinds under tensions without changing reels or 
belts. In the rewind position the lever blocks entrance of 
film to the top sprocket, and must be thrown back to 
“operate” or forward position before threading the 
next reel. 

Alignment of reflector, condenser lenses, shutter, 
aperture and picture lens is designed in and no adjust- 
ments are needed either for alignment or light intensity. 
Tilting of the projector for vertical screen adjustment is 
provided by a screw-adjustable foot under the front of 
the projector driven by a small chain from the control 
mounted on top of the base right at the operator’s hand. 
Theatrical type picture framing is used in which the 
shuttle mechanism is moved in relation to the aperture, 
thus retaining optimum optical alignment. A single con- 
trol on the side of the machine frames the picture with 
no vertical movement on the screen, thus avoiding the 
necessity for retilting. 

Both the projection and sound system lamps are of the 
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Fig. 4—Lid of the case houses the designed-in speaker, 
reel arms and 2000-ft reel, 15-ft power cable and 50-ft 
speaker cable, and spare sound lamp. Cut-out in base 
provides proper speaker angle when placed on a table. 


prefocussed type and replacements are easily made with- 
out tools or adjustments. Housings for each of the 
lamps are accessible to the operator and opened by a 
single knurled knob, as shown in Fig. 6. 

Speed change from 24 frames per sec for sound to 16 
for silent films is accomplished by a single two-posi- 
tioned control in front of the operator. This control 
shifts a fabric belt on a two-step drive from the motor 
shaft to the flywheel as shown in Fig. 7. A ramp between 
the pulley steps provides quick change under power. 
Motor and fan thus run at constant speed and air deliv- 
ery to the projection lamp is not under control of the 
operator. 

Volume and tone controls are placed for maximum 
convenience to the operator’s left hand and shaped to 
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Fig. 5—Rewind lever at top of frame engages mechanism 
for rewinding under tension. Lever is so placed that 
it must be thrown to “operate” position before thread- 
ing the next reel of film to prevent starting in reverse. 





show their position by touch of the hand, as shown in 
Fig. 6. Just below is a microphone connection that sub- 
stitutes a microphone for film sound permitting the use 
of the amplifier as a public address system. 

Desired protection to the film presented several design 
problems. Of course, any step taken to keep the oper- 
ator from improperly using the equipment is an advan- 
tage. But two of the most important sources of wear and 
damage to the film are in the driving sprockets and the 
film advancing claw where action of the film causes 
wear which in turn may tear sprocket holes. To reduce 
wear on the film advancing claw it is made of stellite, 
and the sprockets are made twice the usual diameter, 
presenting more teeth in engagement and bending the 
film to a larger radius. Running tests in the laboratory 


Fig. 6 (Left)—Projection 
lamp is prefocussed and 
can be replaced without 
making any adjustments. 
Housing opens toward the 
operator bringing the lamp 
clear of the case. 


Fig. 7 (Right)—Two-speed 
drive required to project 
both sound and silent film 
is obtained from a con- 
stant speed motor by this 
simple belt-shifting mech- 
anism and two-step pul- 
leys. Idler on slack slide 
keeps belt tension constant. 
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show that film life in this mechanism is far greater than 
any specification written today. As first designed, the 
sprockets were made of two die castings and a hobbed 
stainless steel sprocket plate as shown at 4 in Fig. 8. 
When sprocket teeth became worn, the sprocket plate 
could be reversed to provide a new driving face. In a 
later design shown at B a one-piece case hardened 
sprocket was substituted for still better life at lower cost. 

To further reduce film wear, the film take-up tension 
is maintained constant at any winding diameter by a 
simple clutch built into the spindle of the lower reel 
arm. A spring belt drives an outer shell at a constant 
over-running speed, as shown in Fig. 9. Reel spindle, 
carried on two shielded ball bearings, is mounted on a 
pivoted member designed so the weight of the reel and 
film—acting on a friction-faced pulley inside the shell— 
increases the driving torque as the film builds up. De- 
sign of the shell diameter and clutch facing is such that 
film tension stays within 2 to 5 oz regardless of the 
amount of film on the take-up reel. 

Direct optical system used in this projector takes up 
more space than a reflected system but was chosen for 
its higher efficiency needed to meet the SMPE recom- 
mendations with a standard 1000-watt lamp operating at 
normal rating. Lamp life is further improved by the 
constant cooling at both film speeds. 

Coated lenses aid in delivering screen light intensity 
greater than the minimum required. In addition, better 
reproduction of color film is obtained by a colored coat- 
ing that strengthens the blue end of the spectrum. This 
also gives a feeling of higher screen intensity with black 
and white film. 

Sound system performance in the Junior model is 
substantially better than the requirements set up. Dis- 
tortion at 10 watts is less than 2 per cent, as shown in 
Fig. 10, while the power required for normal use seldom 
exceeds 5 watts where distortion is still less. The ampli- 
fier delivers full rated power at line voltages as low as 
105 volts. Amplifier incorporates four-stages with push- 
pull output circuit. The frequency response shown in 
Fig. 11 is obtained by inverse feed-back. This frequency 
response gives high intelligibility, with a tone quality 
that met approval in comparative hearing tests. 

Elimination of flutter and wow commonly found in 
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Fig. 8—Film sprockets are twice the usual diameter to 
reduce wear on the film. Former design A using two 
die-castings and a sprocket plate was replaced by a lower 
cost case-hardened sprocket B for still less film wear. 
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Fig. 9—Constant tension 
on the film take-up drive 
is obtained by a simple 
clutch designed so increas. 
ing weight of the film in. 
creases the driving torque 
as the film builds up on 
the reel. 





16mm systems was one of the requirements often stated 
in the market study mentioned at the start. The limit 
set—0.4 per cent speed variation—required some new 
design approaches for portable equipment. 

It was recognized that a higher speed motor with 
power exceeding drive requirements would give a 
steadier power source; but the necessity for the two 
speeds mentioned earlier complicated the problem. After 
testing several different methods it was decided to run 
the motor at one constant speed and obtain the two 
speeds by changing the drive ratio. 

The motor is a 1/20-hp governor-controlled universal 
type adjusted to run at 4500 rpm. For the first reduc- 
tion, a driven speed of 1440 rpm gave the best shaft 
speed for driving the sound sprocket, take-up and shut- 
tle. A gear drive from the motor was desirable for con- 
stant ratio, but tests showed noise level too high. With 
V-belts, tolerances in pulleys and belts gave too much 
variation in ratio in assembly. The final answer was a 
flat belt, shown in Fig. 7, with a tension roller on the 
loose side; this design was quiet, gave a constant ratio 
and also permitted the design of a simple low cost belt 
shifting design with two-step pulleys for two-speed op- 
eration. Because of its necessarily large diameter, the 
driven pulley was readily adaptable to serve as a fly- 
wheel, imposing less serious problems in designing other 
elements of the drive to keep flutter under 0.4 per cent. 

Flywheel shaft drives the sound sprocket directly 
through a 16:1 worm reduction. Another portion of the 
same worm engages a helical gear driving the upper 
sprocket, take-up and rewind mechanism. Both gears 
engaging the worm are phenolic laminate for reduction 
in wear and noise. Oilite bearings straddle the worm 









> a oo 


hr 


Rms harmonic 
distortion, per cent 






10 
Power output, watts 


Fig. 10—Performance of the sound system (solid 
curve) is substantially better than the design specifi- 
cation (dashed curve). For normal use, requiring only 
5 watts power, the distortion is only about 1 per cent. 
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Fig. 12—Rear view of the projector mechanism and am- 
plifier shows the ventilating fan mounted on the motor 
shaft extension where it assembles directly below the 
projection lamp in the lamp housing. With motor run- 
ning at constant speed, lamp is always adequately cooled. 


shaft producing considerably less noise than ball bearings. 

Largest contributor to noise is the ventilating fan for 
the 1000-watt projection lamp. As shown in Fig. 12, the 
fan is mounted on the rear shaft extension of the motor 
just beyond the two-step drive pulley, where it is di- 
rectly below the lamp housing. Originally made of steel, 
the fan was changed to aluminum which made it pos- 
sible to eliminate the dynamic balancing operation with 
a 16 per cent overall cost reduction even though the 
purchased cost of the aluminum fan was higher. In 
addition, the new fan produced less noise because of its 
lower natural frequency and greater damping. An 
increase in the number of blades further decreased noise 
without dropping air delivery below the 35 cu ft per min 
required for adequate cooling of the projection lamp. 


+10 







ned 






Vv) 

8-5 None at ‘5' 

0.19 

a Nivea? 0 
-|5 iit 
~20 


20 100 1000 6000 
Amplifier frequency response, cycles 


Fig. 11—Frequency response needed for acceptable 
tone and good intelligibility is obtained by a four- 
stage inverse-feed-back circuit. Performance is shown 
above for the full range of tone control settings. 
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Fig. 13 (Right)—As shown in this cut-away view, shut- 
ter and shuttle mechanism are driven directly from the 
flywheel shaft by an all-nylon gear train. Noise is re- 
duced, life is longer and cost is less than for the com- 
bination of steel and phenolic gears previously used. 


To aid in holding the film speed constant within 0.4 
per cent flutter, the sound drum shaft (which is driven 
by the film alone) carries an accurately balanced fly- 
wheel and is mounted on two precision ball bearings 
assembled so there is no axial endplay. Eccentricity on 
the sound sprocket which drives the film had to be held 
within 0.0003 in. which could only be obtained by lap- 
ping the bore and grinding the outside diameter. The 
shaft for this sprocket is mounted on widely spaced oilite 
bearings with its 54g-in. diam held to a total tolerance 
of 0.0003 in. Bushing bores are burnished with a 
sapphire tool. 

Shutter and shuttle mechanism are driven directly 
from the 1440 rpm flywheel shaft as shown in the cut- 
away view, Fig. 13. This drive consists of three gears 
of equal diameter. A steel gear between two phenolic 
gears was formerly used. Substitution of nylon for all 
three gears cut costs by 60 per cent while giving quieter 
operation and freedom from lubrication problems. A 
face width of % in. gives adequate life, but the middle 
gear is made %4¢ in. wide to insure full face contact. 

In order to meet performance requirements, cost 
problems were faced at every step in the design. By 
carefully analyzing current costs of each part, and mak- 
ing every close tolerance or design feature justify itself 
on a performance basis, many opportunities were found 
to design cost out of the mechanism. For example, the 
motor was formerly mounted by straps; adding three 
feet to one of the die-cast motor and bells seen in Fig. 
14, permitted direct mounting to the frame, giving a 
more rigid mounting, eliminating several parts, cutting 
assembly time and making servicing easier. 

By carefully examining every machining operation 
called for on the drawing, a number of opportunities 
were found to reduce manufacturing costs by minor 

(Continued on page 184) 
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SHOCK PeSIStANCE of motdea 


thermosetting plastics materials 


Importance of shockproofing electrical apparatus is obvious in shipboard equipment, but is 
also an essential design element in many commercial applications. This report on investiga. 
tions at the Material Laboratory, New York Naval Shipyard, describes the test procedures 


and interprets test results as a basis for eventually establishing a standard test method, 


for use aboard ship, must be able to withstand 

the effects of the severe shock which may be 
encountered:in service. During the war, the electrical 
manufacturers became familiar with the necessity of 
supplying shockproof equipment for naval applications 
and, in cooperation with the Navy Department, devel- 
oped rugged apparatus for shipboard use. This shock- 
proofing program is still continuing; materials of ever- 
greater shock resistance are being sought. 

The shock effect with which this article is concerned 
is due to the application of an impulse to a naval vessel, 
or its components, which results in imparting a sudden 
displacement to the mounting elements of equipment 
affixed to the bulkheads or other structural members of 
the ship. This, in turn, causes sudden stressing of the 
components of the equipment, due to inertia, and, if the 
stresses developed be of sufficient magnitude, breakage 


| for toe abou equipment, purchased by the Navy 


Acknowledgment 


The general lines of this work were set down by L. E. 
Sieffert of the Bureau of Ships, Navy Department. The 
experimental work, including the development of test 
methods, was done at the Material Laboratory, New York 
Naval Shipyard, Brooklyn, N. Y. W. H. Hoppmann II and 
E. C. Taylor, of the Dynamics of Materials Section, 
developed the test fixtures and supervised the operation 
of the shock machine. The tests on plastics materials were 
devised and conducted by G. Lubin and A, T. Stenstrom 
of the Rigid Plastics Section, under the direction of 
R. R. Winans. This paper was prepared by N. Fried of 
the Rigid Plastics Section. Statistical analysis of data 
was performed by L. P. Diamond, Laboratory Statis- 
tician. 

Opinions or assertions contained herein are those of 
the authors’ and are not to be construed as reflecting the 
views of the Navy Department or the Naval Service at 
large. 





or malfunctioning of the equipment may result. 

Shockproofing is not limited in importance to miliary 
applications. Many commercial and industrial prod- 
ucts, which may be subject to a similar type of shock, 
might well profit by shockproof design. To take a 
common example, an electric shaver if accidentally 
dropped would suffer shock effects similar to those de- 
scribed above which, though of limited severity, might 
still be of sufficient magnitude to injure component 
parts or cause malfunctioning. 

An essential part of the Navy’s procurement proce- 
dure requires that equipment designated as “shockproof” 
shall be tested for this characteristic prior to use, in 
accordance with procedures outlined in detail in an 
official Navy Department specification (1).1 The 
method of test consists essentially of mounting the 
equipment in a manner similar to that to be used 
aboard ship, and subjecting the mounting to a shock 
impulse of the maximum magnitude likely to be met in 
service, short of that value which would lead to un- 
controlled flooding of the vessel. The equipment must 
continue to function normally both during the shock 
period and afterwards. In an article in the recent 
literature, Welch (2) gives an extensive discussion of 
this type of shock and outlines the work done on shock 
testing and the design of shockproof equipment through 
1945. 

In many instances, the shockproofness of a piece of 
equipment is a function of the materials of construction. 
On this subject the Navy Department specification on 
shockproof equipment states that component parts should 
be made of high-strength, ductile materials, and spe- 
cifically contraindicates the use of low-strength, brittle 
materials such as porcelain. For insulating parts the 
specification recommends the use of laminated, cloth- 
reinforced plastics and states that molded plastics mate- 
rials should be used “judiciously”’ and, when used, mate- 
rials of Navy Type (3) CFI, or MFI of equivalent 
impact strength, should be employed.” 


1 Italic numerals in parentheses apply to references at end of article, 
2CFI refers to cellulose-filled phenolic, impact grade; MFI refers to 
mineral-filled phenolic, impact grade. 
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There is an obvious advantage in having a fore- 
knowledge of the relative shock resistance to be ex- 
pected of different plastics materials used as com- 
ponents of shockproof equipment. For some time past, 
Izod impact strength has been used as the criterion for 
selecting plastics materials in the design of components 
of shockproof equipment. While this has been of assist- 
ance in estimating the comparative shock resistance of 
different plastics materials of one particular type, such 
as cellulose-filled materials, the relative shock resistance 
ranking of different types of materials, such as cellulose- 
filled as against mineral-filled plastics, based on Izod 
impact strength, is of doubtful significance. In addition, 
experience has shown that certain materials which have 
a high Izod impact strength have a relatively low re- 
sistance to the type of shock discussed above; con- 
versely, some materials which have a relatively high 
shock resistance may rate low in Izod impact strength. 

It is apparent that, if a method could be developed 
to test plastics materials under shock conditions similar 
to those to be expected in service, a more reliable 
index of relative shock resistance could be obtained. 
Consequently, since 1943, the Material Laboratory, New 
York Naval Shipyard, at the direction of the Bureau 
of Ships, U. S. Navy, has been investigating the shock 
resistance of molded thermosetting plastics materials and 
has developed methods of evaluating this property with 
the standard light weight Class HI (high impact) shock 
machine used for testing shockproof equipment. Three 
conditions have been considered, in which the stresses 
developed in the test specimen are flexural, tensile, and 
shearing respectively. This article is in the nature of 
an interim report on results thus far obtained and on 
the present state of the investigation. 


Description of Test Machine 


The Navy Light Weight Class HI (High Impact) 
Shock Machine. This machine shown in Fig. 1 con- 
sists, essentially, of (1) a 5-in. steel anvil plate, which 
can be attached to a rigid framework by means of spring 
mountings ; (2) and a means of delivering a sharp blow to 
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Fig. 1 (Left)—Structural details 
of Navy’s original Class HI (high 
shock-testing machine 
for lightweight equipment. Pri- 
mary elements include (a) the 
anvil plate (see detail Fig. 3); 
(b) hammer for end or back 
-(c) blow; (c) falling weight for top 
blow; and (d) mounting springs. 


Fig. 2—This shows a newer type of Class HI shock-testing 
machine constructed to Navy revised specifications ( Amend- 
ment 1 Specification 66S3). Machine is shown with hammer 
raised and anvil in position to receive the back blow. 


Direction of 
| back flow 


Anvil plate 
channe/ 


4A plate 


Fig. 3—Standard 
4A mounting plate 
is bolted to anvil 
plate and this pro- 
vides a base on 
which test fixtures 
are mounted as 
shown in succeed- 
ing illustrations. 





the anvil plate in any of the three principal directions. 
Steel shock pads are welded to the plate at the center of 
the back face, the center of a vertical edge, and the center 
of the top edge, to provide reinforced contact points 
for the different types of blow. 

Mounted as shown in Fig. 1, the anvil plate is in 
position to receive either the top blow or the back blow. 
The top, or vertical blow, is delivered by means of a 
weight which is dropped on the top edge from a height. 
The back blow is delivered by means of a hammer, 
carried on an arm, which can be lifted to a height and 
released so that it will swing down freely and strike the 
back of the anvil plate. For the side blow, the anvil 
is rotated 90 deg about a vertical axis and a vertical 
edge is struck by the swinging hammer. 

The machine is designed to simulate the effects of the 
shock to which a naval vessel may be subjected in 
service. A discussion of this type of shock impulse is 
given in a recent article by Vigness (4), which also 
contains a comparative analysis of the shock impulse 
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Fig. 4 (Left)—Method of mounting and loading specimen in flexural high-impact shock test fixture. Fig. 5 (Center) — 
The test fixture (cover removed) for tensile high-impact shock test. Fig. 6 (Right)—Tensile shock test fixture assembled, 


provided by the machine and a more detailed descrip- 
tion of shock machine characteristics. Complete con- 
structional drawings of the light weight Class HI shock 
machine are available from the Bureau of Ships. It is 
noted that an amendment to the Navy Department spe- 
cification on shockproof equipment, issued while the 
present work was in progress, modifies the design of 
the spring mountings for the anvil plate. However, this 
does not alter the essential characteristics of the ma- 
chine as used in this work. A newer type of machine 
is shown in Fig. 2. 

Mounting Plate. A standard 4A mounting plate, as 
described in the Navy Department specification on 


Table I — Flexural Hi-Shock Test Mineral-filled 


Melamine Material 


shockproof equipment, was used in this work. This was 
bolted to the anvil plate, as shown diagrammatically in 
Fig. 3, and provided a base on which the different test 
fixtures were centrally mounted. 

The Shock Blow. In the present work the shock 
impulse was provided exclusively by the 2000 ft-lb 
back blow. With the anvil plate positioned as shown 
in Fig. 1, the swinging hammer is lifted mechanically 
until it reaches a point 5 ft above the point of impact 
whereupon it is automatically released and is free to 
swing down and strike the center of the anvil plate. 
The hammer weighs 400 lb and, since it falls through a 
net height of 5 ft, the energy of the blow is approxi- 


Table II — Tensile Hi-Shock Test 
Mineral-Filled Phenolic Material 
(Navy Type MFI-10) 





To fracture 
a 
Microscopic Visible 


1 


"No. blows| Load (Ib.) |No. blows| Load (Ib.), No. blows| Load (Ib.)|| 





| Initial estimated break load =0.45 lb. 
Initial load (40%) =0.18 lb. 
Increment (10%) =0.05 lb. 
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Table IV — Summary of Flexural Hi-Shock Resistance of 
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Navy | load | ment | No. | Load | No. | Load | No. | Load | No. | Load} No. | Load | devia- 
Material type (Ib) (Ib) | blows; (lb) | blows; (lb) | blows | (Jb) blows (Ib) | blows; (lb) | tion 
Lea Eg a0; oe ca Bere: Pree neren 
Cellulose-filled i 
melamine | CFI-5 | 0.04 | 0.01 | 2.5 | 0.06 | 3.0 | 0.06 | 4.3 | 0.07) 7 0.10 2 0.05 0.01 
Mineral-filled | | | | | 
phenolic MFG | 0.04 | 0.01 | 2.5 | 0.05 | 2.6 | 0.05 | 3.6 | 0.07 | 5 | 0.08 2 0.05 | 0.01 
Mineral-filled | | | 
phenolic MFI-10 0.04 | 0.02 | 1.6 | 0.05} 2.0 | 0.06| 3.7 | 0.09; 5 | 0.12 3 0.08 0.01 
Cellulose-filled E | | | 
phenolic CFI-5 0.04 | 0.01 3.0 | 0.06 | 3.8 | 0.07 | 5.9 | 0.09 | 14 eee 5 0.08 0.01 
Cellulose-filled 
phenolic | CFI-10 | 0.04/ 0.02 | 2.4 | 0.08 | 2.4 | 0.08| 4.7 /0.11| 6 |0.14| 4 | 0.10} 0.01 
Mineral-filled | | | 
phenolic MFI-20 0.13 | 0.05 | 2.8 | 0.22} 4.4 | 0.30 | 5.7 | 0.37 9 0.53 3 | 0.23} 0.09 
Mineral-filled | | | | | | | | | | 
melamine 0.15 | 0.05) 2.1 | 0.21 | 3.3. |: 0:27 | 5.6} 0.3@) 8 | 0.46 3 | 0.25 | 0.07 
Cellulose-filled 
phenolic* CFI-20 | 0.18} 0.05; — | — | — | — | 62/044] 8 |0.53} 5 |0.38) — 
Cellulose-filled | | | 
phenolic CFI-40 =| 0.22 | 0.07 1.6 | 0.26; 2.7 | 0.34) 4.3 | 0.45 | 7 0.64 | 3 0.36 | 0.09 
— - | 3 | ” | | 
Glass-filled | | | | | | | | 
melamine | 0.21 | 0.05 | ao (| oa 2.7 | 0.30) 6.3 | 0.48 | 11 0.67 | 4 0.36 0.09 


* Detailed data not available for inclusion in analysis of variance. 








Table Il] — Shear Hi-Shock Test 
Cellulose-Filled Phenolic Material 
(Navy Type CFI-40) 


Specimen No. 


To break 


Initial estimated break load = 25 lb 
Initial load (40%) = (10 lb.) Use 1014 lb 


Increment (10%) = 


2.5 lb 


Estimated breaking load = 1514 lb. 
Initial load (60%) = (9.2 lb.) Use 9% Ib. 


Increment (10%) = 


On S Ul im 


1.5 lb. 


loro rPhahwwe 


No. blows | Load (Ib.) 





Average 

Maximum 
Minimum 

Standard deviation 
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mately 2000 ft-lb, which is equivalent to a striking veloc- 
ity of approximately 17.9 fps. 

Effect of this impulse is to suddenly drive the anvil 
plate forward until restrained by the mounting springs. 
This is followed by several rapidly damped oscillations 
before the anvil plate comes to rest. The 4A plate is 
similarly driven forward suddenly and vibrates violently, 
the net effect being to simulate the action of a bulkhead 
when a naval vessel is subjected to a shock impulse. 


Experimental Test Procedure 


General Test Procedure. Flexural, tensile, and shear 
tests are conducted along parallel lines, following the 
general procedure outlined below. Methods of mount- 
ing the specimen and applying load are described 
under the sections dealing with the specific type of test 
concerned. 

In brief, the method consists of subjecting the test 
specimen to the effects of repeated shock blows of con- 
stant magnitude, the inertial load on the specimen being 
increased between successive blows, until the speci- 
men breaks. 

Preliminary Estimate of Breaking Load. Two speci- 
mens are tested in order to arrive at a preliminary 
estimate of the inertial load required to break a speci- 
men when stressed under shock conditions. An initial 
estimate of breaking load is made, based on previous 
experience with materials similar to that under test. 
The specimen is mounted and initially loaded at a pre- 
determined fraction of this initial estimate. The test 
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Table V — Summary of Tensile Hi-Shock Resistance of 
Various Molded Thermosetting Plastic Materials 


Average 


Initial Incre- 
Navy load ment No. 


Materials type (Ib) (lb) blows 


Mineral-filled 
phenolic MFI-20 1.5 5 3 


Mineral-filled 
phenolic 


Mineral-filled 
melamine 





(Ib) blows (Ib) blows | (lb) 


To break 


Maximum Minimum 


Load 


Standard 
deviation 


; No. Load No. : Lead 








Cellulose-filled 


phenolic CFI-10 


Cellulose-filled 
phenolic* 


Mineral-filled 
phenolic 


CFI-20 





MFI-10 





Mineral-filled 
phenolic 


Cellulose-filled 
phenolic* 


Mineral-filled _ 
phenolic’ 


Glass-filled 
melamine 5. 5 10.0 


MFI-10 





CFI-40 





MFI-20 i 1g 6.0 





* Detailed data not available for inclusion in analysis of variance. 


assembly is then subjected to a 2000-ft-lb back shock 
blow, delivered to the anvil plate as previously de- 
scribed, and the specimen is examined for evidences of 
failure. If the specimen is not broken, the load is in- 
creased by an amount, generally equal to approximately 
10 per cent of initial estimated breaking load, and the 
test assembly is subjected to a second shock blow. This 
procedure is repeated, with a constant increment in load 
between successive blows, until the specimen breaks. 
The lower value of load at break, as obtained from the 
two specimens tested as above, is taken as the “pre- 
liminary estimated breaking load.” 

Determination of HI Shock Resistance. Ten speci- 
mens are tested as described above except that the 








initial load is taken at a predetermined fraction of the 
preliminary estimated breaking load and the increment 
between blows at approximately 10 per cent of the latter 
value. The arithmetical mean of the breaking load values 
of the 10 specimens is.taken as the measure of resistance 
to the high-impact shock of the particular type under 
consideration. 


Flexural High-Impact Shock Tests 


Specimen. The specimen used is the standard 24% 
in.x % in.x % in. notched Izod impact specimen as 
specified in JAN P-14 (Specimen Number 5) (3); 
(ASTM D256-47T). <A hole is drilled through the 
notched face at a distance of 0.866 in. from the notch to 
provide a means for attaching a 
load to the specimen. 

Method. The flexural jig shown 
in Fig. 4 is securely bolted to 
the center of the 4A _ plate 
and the specimen is mounted in 
the jig, as shown in the figure, 
with the notch directly over the 
inner clamping edge and facing 


Fig. 7 (Left)—Test fixture for shear 
high-impact shock test with cover and 
specimen clamps removed. Fig. 8 


(Right)—The same fixture assembled. 
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Table VI — Flexural Hi-Shock Resistance 


Logarithmic Analysis of Variance 





| 








| pear 
Degrees | | 
Source of | Sum of of Mean | | Signifi- 
variation | equares | freedom | square F | cance 
Materials 10.7240 8 1.3405 | 226. 32 ** 
Error 0.4798 81 0.005923 
Total 11.2038 89 


** Significant at 1 percent level. 


Note: To allow for a possible correlation between means and standard 
deviations, analysis of variance was performed on the logarithms 
of the original data. 


ee 





Table VII — Tensile Hi-Shock Resistance 


Analysis of Variance 





Degrees 
Source of | Sum of of Mean Signifi- 
variation squares freedom | square F cance 
Materials 1 41.15 7 20.16 18.33 - 
Error 78.97 72 1.10 
Total 220. 12 79 


** Significant at 1 per cent level. 


Note: Bartlett’s test for homogeneity of variances applied to the data 
of Table V shows that the variances are homogeneous. 


away from the 4A plate. Inertial load is provided by 
means of weights which are securely fixed to the speci- 
men by means of a nut and bolt which passes through 
the hole in the specimen. 

When the shock blow is delivered to the anvil plate, 
a sudden displacement is imparted to the test fixture 
and a flexural stress is set up at the notched section 
of the specimen due to the inertia of the mass of the 
free end of the specimen together with that of any load 
which may be attached to it. If this stress is of sufficient 
magnitude the specimen will therefore break at the 
notch. 

Preliminary Estimate of Breaking Load. Flexural 
high-impact shock tests were run as outlined above, 
following the general test procedure for determining the 
preliminary estimate of breaking load. The initial 
load was taken at approximately 40 per cent of the ini- 
tial estimated breaking load. It is noted that the inertial 
load on the specimen is the sum of the weight of the free 
end, the weight of the nut and bolt, and any added 
weights. 

Determination of Flexural HI Shock Resistance. 
Tests were run as outlined above, following the general 
test procedure for the determination of high-impact 
shock resistance. The initial load was taken at approxi- 
mately 40 per cent of the preliminary estimated break- 
ing load. After each blow the specimen under test was 
inspected for cracks visible to the naked eye and was 
also examined with a 20-power microscope to detect 
the first evidences of fracture. The total number of 
blows delivered, and the total load at which these incipi- 
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ent stages of failure occurred, were recorded, as well as 
the data at the break point. 


Tensile High-Impact Shock Tests 


Specimen. The specimen used is the standard dog- 
bone shaped tensile specimen as specified in JAN P-14 
(Specimen Number 7); (ASM D651-42T; %-in. 
specimen ). 

Method. The tensile jig, bolted to the 4A plate, is 
shown with cover removed in Fig. 5 and, ready for test, 
in Fig. 6. Specimen is mounted, as shown in the figure, 
between two sets of jaws which correspond to the curva- 
ture of the specimen. Outer pair of jaws is fixed to the 
body of the jig and receives the impulse, which is trans- 
mitted through the jig itself. Inner pair of jaws is 
attached to the inertial load, which is free to slide on 
the inner surface of the tensile jig. 

The shock blow causes a sudden displacement of 
the tensile jig, including the outer pair of jaws. This 
results in the development of a tensile stress in the 
specimen due to the inertia of the load. The initial 
forward displacement is followed by several rapidly 
damped vibrations of the jig, which result in successive 
compressive and tensile loads on the specimen. If the 
tensile stress developed in the specimen is at any time 
of sufficient magnitude, the specimen will break. 

Preliminary Estimate of Breaking Load. Tensile 
high-impact shock tests were run as outlined above, 
following the general test procedure for determining 
the preliminary estimate of breaking load. The initial 
load was taken at approximately 70 per cent of the 
initial estimated breaking load and the increment of load 
between successive blows was kept constant at ™% lb. 
It is noted that, with the tensile device shown, the 
minimum possible load obtainable was 4.5 Ib. 

Determination of Tensile HI Shock Resistance. Tests 
were run as outlined above, following the general test 
procedure for the determination of high-impact shock 
resistance. Initial load was taken at approximately 70 
per cent of the preliminary estimated breaking load. 
The number of blows delivered and total load at the 
break point were recorded. 


Shear High-Impact Shock Tests 


Specimen. The specimen used is the standard ASTM 
flexure specimen % x 4 x 5 in. (ASTM D-790-45T). 

Method. The shear jig, bolted to the 4A plate, is 
shown with cover and specimen clamps removed, in 
Fig. 7 and, ready for test, in Fig. 8. Specimen is 
mounted, as shown, with the ™%-in. side in the vertical 
plane, and clamped firmly to the end plate of the jig 
and to the square, central, movable head. The latter is 
loaded by means of weights which are free to slide in the 
jig body. 

When an impulse is delivered to the anvil plate the 
body of the shear jig is driven forward and the speci- 
men is subjected to shear across two planes due to 
the inertia of the mass of the load assembly. If the 
load is sufficiently high, the specimen will fail in double 
shear, breaking into three parts. 

Preliminary Estimate of Breaking Load. Shear high- 
impact shock tests were run as outlined above, following 
the general test procedure for determining the pre- 
liminary estimate of breaking load. Initial load was 


(Continued on page 170) 
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find a common denominator for comparison of 

portable batteries, and even more difficult to es- 
tablish sharp lines of demarcation. Formerly it was 
possible to divide batteries into the two general cate- 
gories of dry, or primary, and wet, or secondary, cells. 
The dry cell was used for portability and small current 
drains and the wet cell for large power where weight 
was not a factor. Now small, spillproof wet cells and 


i ee a performance standpoint it is difficult to 


Working voltage 


Energy output 


Fig. 1—Typical working voltage vs energy output curves 
of ordinary dry cells. Curve 4 is highest efficiency. 


0 


Fig. 2—Size comparison of Sprague 
Type S16A mercury hearing aid “A” 
battery. It is 1.215 in. max. diam. 


86 





large-capacity dry cells have destroyed this criterion, 
In fact, improvements in both types have expanded the 
fields of each so much that overlap is the rule rather 
than the exception. 

Even the method of rating the battery depends upon 
the type of service for which it is intended and pre- 
cludes any definite broad comparisons. The common 
6-volt lead-acid storage battery used in automotive ap- 
plications, for example, is rated in many ways: 

1. 20-hr rating which indicates the lighting capacity 
of the battery. It is the ampere-hour capacity of the 
battery when discharged continuously at a fixed rate 
for 20 hr at 80 F down to 5.25 volts (1.75 volts per 
cell). 

2. 300-amp rating, expressed in minutes, is used to 
indicate the cranking ability of the battery at low tem- 
peratures. 

3. 5-sec voltage rating, or the terminal voltage of the 
battery 5 sec after the start of a 300-amp discharge 
at O F. 

4. 20-min rating, or the discharge rate of the battery 
required to reach 4.8 volts (1.6 volts per cell) in 20 min. 

5. 4-hr rating expressed in ampere-hours as a meas- 
ure of the lighting capacity of the battery. 

The first three ratings are specified in SAE Stand- 
ards; the fourth one, although dropped by SAE, is still 
used by battery manufacturers. ASA standard Cl8- 
1947, Approved August 6, 1947, represents an effort to 
produce a common denominator for comparison of dry 


























20 


Duration of service, hr 





Fig. 3—Voltage discharge curves of typical Ruben cell (P. R. Mallory 
& Co., Inc. type RM-4-Z). With a load of 15 ohms the current drain at 
1.25 volts is 83 ma; at 20 ohms, 63 ma; 30 ohms, 42 ma; 40 ohms, 31 ma. 
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cells and batteries by establishing dimensions of cylin- 
drical dry cells as shown in Table I. Cells of other 
forms may be used as long as they meet other require- 
ments of the standard. Cylindrical or flat cells then are 
combined in series and parallel to produce batteries 
capable of delivering currents of various magnitudes at 
various voltages depending upon the application. 
Obviously larger power requirements call for larger 
and heavier batteries. Types available for radio receiv- 
ers, shown in Table II, illustrate effectively the number 
of choices available. Varying in voltage from 1.5 to 300 
volts, in current range from 0.3 to 350 ma and in weight 


Desired operating characteristics, 

power requirements, space, 

and weight limitations 

are important factors in both wet 

and dry batteries. 

Battery specifications are still dependent 
on trial and error to a degree, 

but this survey of available types 

offers a starting point in selection. 


from % oz to 17 lb such wide selection forces the prod- 
uct designer to establish specifications and operating 
conditions accurately. 

Dry batteries, like wet batteries, are rated in various 
manners because test conditions must simulate operat- 
ing conditions to truly indicate the anticipated battery 
performance. Since dry batteries ordinarily are tested 
on circuits of constant resistance, rate of discharge varies 
with terminal voltage. For this reason results usually 
are expressed as time of discharge instead of ampere- 
hour capacity. However, ampere-hour capacity can be 
calculated by determining the average current value. 








Table I—Standard Sizes of Cylindrical Dry Cells (ASA Standard C18-1947) 








































































































| Nominal dimensions Approximate 
Cell | diameter | height | volume weight a 
\designation | in. in. | cu in. Ib Principal uses 
AA | 11% ; . 1% | 0 ' 42 | 0.033 | Flashlights, radio, and miscellaneous 
A Be | Fixe va ae +i “ | 0.57 | 0.045 Radio “B”’ batteries 
ok. Me | iia: ne 0.046 Flashlights and export 
BR | 34 , 1% 0 67. 0.054 Radio “B”’ batteries 
met: a eee | 0.95 0.077 Radio “B” and “C” batteries 
C | 8% 1% | 1.25 0.10 Flashlights 
CL | 15% iA 25% 1.81 0.14 Hearing aid batteries 
CD ‘Y 3 | 33% rm = 2.51 ! 0.20 Hearing aid batteries 
7. 1 x 214 : 2.76 0.22 ~ Flashlights and radio “‘B”’ batteries 
E -.: Uy : , 2% $3.52 0.28 Portable telephones 
F aes 14 31/. | 4 29 | 0.35 Railroad lantern, group radio “A” and heavy duty 
““B” batteries 
Radio “A” and heavy duty “‘B” batteries 
14 5% 7.20 | 60 Group and radio “‘ A”’ batteries 
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Telephone, ignition, and general purpose 














Radio ‘“‘B”’ batteries 







Radio “‘ B’’ batteries 





Radio and hearing aid “‘B”’ batteries 











AUGUST 1949 





| 
| Radio and hearing aid ““B” batteries 
| Radio and hearing aid “‘B” batteries 
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Seeming confusion in the rating of wet and dry cells 
arises because there is no direct relationship between 
the results of continuous tests and intermittent tests of 
longer duration. Life of dry batteries is controlled by 
five factors: initial current drain, hours of use per day, 
end-point voltage, temperature, and storage period prior 
to use. For the test to be of value it must duplicate 
actual operating conditions to which the battery is to 
be subjected, as demonstrated by the performance curves 
shown in Fig. 1. 

Under the condition of largest current drain, Curve 1 
load is so great that the depolarizer cannot completely 
take care of hydrogen generated so that the products 
generated impede the flow of current and cause the 
working voltage to fall off as shown. If the duty is 
intermittent, however, the depolarizer functions in the 
“off” periods, thereby increasing the life of the cell. 

Progressively less severe service is represented in 
Curves 2, 3 and 4. Reducing the rate of discharge de- 
creases the rate at which polarizing products are gen- 
erated so they are nullified more readily by the depolar- 


izing agent. Curve 4 represents a highly efficient per- 
formance with the cell voltage maintained over a long 
period which would approach a service life of six months 
to a year. 

At discharge rates less than that of Curve 4, as shown 
by Curves 5, 6 and 7, shelf depreciation becomes the 
controlling factor and affects the shape of the energy 
output curve. Hence, slower discharge rates actually 
represent a decrease in energy output and efficiency be- 
cause of shelf depreciation. : 

Two developments in dry cells in recent years have 
tended to overcome these two adverse effects. Improve- 
ments in the depolarizer and increased shelf life tend 
to group the curves more closely, but they must still be 
considered in the selection of a battery for a particular 
application. 

Another critical factor in battery selection and life 
is the cutoff voltage, but this is under the control of 
the product designer. Its effect is shown by dashed 
lines in Fig. 1. Permissable variation in working volt- 
age is determined by characteristics of the electrical 


TABLE Il—Typical Dry Batteries Commercially Available 





Maximum dimensions ; 
es Current 














length | width height Weight range 
Type of Service Voltage in. | in. in. Ib ma 
“4” batteries for 6 315¢, 234 51% 2.81 50 
portable receivers 4.5 315% 1% A3<5 1.06 50 
1.5 3% 2116, 53% 2.81 100-350 
1.5 2196 21% 4 1.38 100-250 
1.5 313%, 221 Algs 2:06 100-300 
6 aig = | 2216 3314, 1.38 50 
1.5 3% 1% 10254 2.01 100-350 
4.5 3154 15% 421g, 1.25 50 
6 3% 1% 10754 2.81 50 
““B” batteries for 45 31% 124% 51% 2.88 9.0-15.0 
portable receivers 45 3 25% 414 25 5.0-15.0 
“*A”’ batteries for 6 1% 14 2116 0.167 50 
personal receivers 1.5 1214, (Dia.) 2276, 0.208 25-250 
““B” batteries for 45 25% 1 sl, 0.500 1.0-10.0 
personal receivers 2.9 2134, 13% 2% 0.480 1.0- 8.0 
4.9 213%, 13% 34564 0.750 1.0-10.0 
90 323.45 13% 34564 1.031 1.0-10.0 
‘“*A”’ batteries for 1.5 3564 (Dia.) 1314 0.031 25-100 
pocket receivers 1.5 1K, (Dia.) 2 0.083 25-100 
““B”’ batteries for . 15 lle 54 1154 0.062 0.3-1.0 
pocket receivers and test equipment 22.5 llé 56 2 0.083 0.3-1.0 
30 ll 5@ 2% 0.104 0.3-1.0 
15 15% 314, 1% 0.104 0.5-2.0 
22.5 15% 314 23% 0.146 0.5-2.0 
30 1% 1 213%, 0.187 0.5-2.0 
““A”’ batteries for 1.5 1194, 3% 7254 6.25 100-350 
home receivers 1.5 25% (Dia.) 65% 2.12 100-250 
“B” batteries for 15 5% 2% 7% 1.12 7.0-12.0 
home receivers 
“‘A-B” packs for | A 7.5, 9.0 91% 2236, 15% 1.94 A 50 
portable receivers |B 90 B 5-12 
A 7.5, 9.0 10154 34 4 6.50 A 50 
B 90 B 5-15 
“A-B” packs for A 1.5 101 43%, 615% 14.50 A 200-300 
home receivers B 90 B 7.0-12.0 
A 1.5 15% 15% 615% 17.38 A 200-300 
B 90 B 7.0-12.0 
“B” battery for 
portable high-voltage equipment 300 2114 26 37% 1.06 0.05-0.50 
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Fig. 4—Modern, leakproof dry cell construction. 
includes a steel case. Other types, such as are 
supplied by Philco, are plastics encased. 


device energized by the battery. With greater permissi- 
ble voltage variation, the battery may be used longer 
before replacement, or the duty cycle may be more 
severe. 

Referring again to Fig. 1, it is seen that Curve 1 drops 
below the low-voltage limit in a relatively short time, 
but if this limit is lowered the energy output can be 
increased substantially before the battery needs replace- 
ment. Life as shown by Curve 4 is not increased mate- 
rially by reducing the lower voltage limit as long as it is 
below the knee of the curve. However, if extremely 
narrow voltage limits are necessary, which brings the 
lower limit up above the knee of the curve, energy out- 
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Fig. 5—Openings in the side of the case let air in to regenerate 
the gel-paste electrolyte and maintain constant voltage throughout 
the service life of the Eveready No. 1005E hearing aid battery. 


put drops materially and the application would be en- 
tirely unsatisfactory. Hence it is important for the de- 
signer to be as liberal as possible in voltage limits to 
obtain reasonable battery life. 

In some electronic applications where narrow volt- 
age limits must be maintained and the current drain is 
small, the mercury cell developed during the war finds 
application. Based on the Ruben patent, this cell uses a 
cathode-depolarizer of mercuric oxide and micronized 
graphite, an anode of amalgamated zinc, and an elec- 
trolyte of potassium hydroxide with potassium zincate. 
The whole is mounted in a steel container with a cop- 
per top structure for intercell or terminal connection. 
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Fig. 7—Flat-cell  con- 
struction of the Eveready 
Mini-Max “B” battery. 
Two 15-cell stacks taped 
and connected in series 
to deliver 45 volts are 
only 3 11/16 in. high. 


The container and top structure take no part in the 
electrochemical reaction, thereby eliminating any danger 
of cell leakage or swelling in service. Fig. 2 shows a 
late type. 

To justify its higher cost, the mercury cell must offer 
the product designer more than leak-proof construc- 
tion. As shown in Fig. 3, the voltage during discharge 
of this cell is maintained unusually constant. Also the 
open-circuit voltage of 1.345 volts remains extremely 
constant. Coupled with its long shelf life this makes it 
ideal for safety and alarm systems requiring infrequent 
battery drain. Small size and weight are advantages 
for portable applications. In addition the ability to 
withstand shock, acceleration, and elevated tempera- 
tures, both in storage and under service discharge con- 
ditions, make the mercury cell desirable for rough, 
severe, portable service. 

Another interesting variation of this mercury cell type 
is a miniature grid-bias cell having a voltage of 1.5 or 
1.75 volts which can be operated over a temperature range 
of — 76 F to 140 F. Voltage is unaffected by alternat- 
ing current of any frequency but is lowered by any d-c 
drain no matter how small. At audio frequencies the 
cell acts as a pure resistance of 250 to 1500 ohms. 

Improvements in modern “D” or flashlight cells 
virtually have eliminated cell leakage or swelling also. 
Heavier zinc containers, sealed-in steel construction, 
Fig. 4, and plastic housings are being used by various 
manufacturers to produce a leakproof cell with longer 
shelf life. . 

In the Eveready 1005-E hearing aid “A” cell, Fig. 5, 
National Carbon Company went one step further by 
placing the zinc electrode in the center of the cell; a 
stable gel-paste electrolyte (without metal oxide depolar- 
izers) is supported by a fibrous mat and surrounded by 
highly active oxygen-absorbing carbon electrodes, en- 
closed in a black vinylite case. Openings are provided 
in two sides of the case so air can be drawn through 
the carbon plates into the electrolyte, regenerating it 
continuously throughout the service life of the cell. To 
increase shelf life, openings in the sides of the case are 
sealed with vinylite tape which is removed when the cell 
is placed in service. This construction assures a leak- 
proof battery with long shelf life having approximately 
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the same ampere-hour capacity with only a third of the 
weight and space of the conventional hearing aid cel]: 
yet it is capable of generating current at constant volt. 
age throughout 90 to 95 per cent of its useful life, 

One of the latest types of miniature dry cells depends 
upon the interlocking of flat, plastics-encased cells to 
make batteries whose voltages are multiples of 1.5, Fig, 
6 illustrates a Winchester. 6-cell stack of 9 volts, anq 
beside it an exploded view of the basic cell. The mix 
cake or cathode, (electron acceptor) is a highly com. 
pressed wafer of manganese dioxide and acetylene- 
black moistened with a concentrated solution of zine 
and ammonium chlorides. It is separated from the 
anodic zinc disk (electron doner) by a paper disk moist- 
ened with the same solution so as to be ionically con- 
ductive. The zinc of one cell is separated mechanically 
from the mix cake of the adjoining cell by an electroni- 
cally conductive cloth. All these cell components are 
assembled within individual plastics cups which can be 
interlocked and sealed to form a battery of any number 
up to 15 cells (22.5 volts). To seal off the top cell, a 
positive end cup is provided. 

Flat-cell construction is also used for the Eveready 
Mini-max “B” battery, Fig. 7. The materials are the 
same as in any dry cell—carbon, depolarizing mix, 
separator and zinc—but they are shaped in the form of 
square disks, with an elastic seal shrunk around the 
entire assembly. The seal protects the cell against loss 
of moisture and prevents creepage of solution from one 
cell to the next. Stacks of from 10 cells (15 volts) to 
200 cells (300 volts) are available. The latter unit is 
21% 6 x 2%p> in. in section, by 37%» in high. Weights 
vary from 1 oz for the 10 cells to 17 oz for 200. 

Dependability of lead-acid and_nickel-iron-alkaline 
storage batteries in automotive and traction applications 
has established a definite field for each’, Lower orig- 
inal cost of the lead-acid battery is offset by longer 
service life of the nickel-iron-alkaline storage battery. 
The welded steel container of the alkaline battery is not 
so easily damaged and the cell is uninjured by electrical 


Electric Storage Battery Co. 
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Fig. 8—One of the two 12-volt units used in a 24- 
volt aircraft battery that can deliver 15 hp for 3 min. 
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abuse such as short circuiting, charging in the wrong 
direction, or leaving the battery for long periods either 
charged or uncharged. It is not damaged by freezing, 
and the electrolyte preserves rather than attacks the 
steel container. 

By comparison the standard acid battery is relatively 
fragile but low in cost. Ability to produce large 
cranking power for short periods with small weight 
adapts it to automotive and similar applications. Recent 
improvements in the lead-acid storage battery have in- 
creased the output per pound by reducing the life ex- 
pectancy of other battery parts to that of the weakest 
part, the positive plate. The major saving is in the size 
and weight of the negative plate. Positive plate con- 
struction has been improved by a new casting technique 
that increases strength and efficiency. Spun glass re- 
tainers and improved separators also increase the me- 
chanical strength of the positive plate and reduce 
sluffing. Since these retainers absorb and hold 90 per 
cent of the electrolyte at the positive plates, instead of 
shielding them, voltage is sustained at high discharge 
rates required in cranking operations. 

Absorption of electrolyte by the spun glass retainers 
and improved separators simplified the design of spill- 
proof batteries required by aircraft. Gases evolved in 
the operation of lead-acid storage batteries require a 
yent which complicates the design of a spill-proof bat- 
tery. To make the battery spill proof an expansion 
chamber is provided on top of the battery into which 
the vent extends above the level of the electrolyte when 
the battery is inverted. Development of spun glass 
retainers and improved separators which absorb most 
of the electrolyte reduce the size of the expansion 
chamber formerly required. 

High cranking current with minimum weight is a 
feature of a special battery, Fig. 8, developed by the 
Electric Storage Battery Company for the high power 
required to crank aircraft jet engines. This 24-volt bat- 
tery weighing less than 150 Ib delivers 15 hp for 3 min. 
In addition it is spill proof and is designed for installa- 





Fig. 9—Miniature wet cell used for hearing aids meas- 


ures 14% x % in. and 3% in. high, weighs 5 oz. 
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Fig. 10—Andre-Yardeny silver-zinc rechargeable battery 
needs no liquid refill. This size is for hearing aids. 


tion or removal in seconds. To make this possible 
plug-in electrical connections are used and the battery 
is held in the plane without hold-down bolts. The-case 
is made of a high melting styrene for elevated service 
temperatures. Plastic parts make a positive leak-proof 
construction and a “no-overflow” device prevents over- 
filling. The comparison in Table III shows the per- 
formance of the jet aircraft battery, an automotive and 
a commercial transport type of about*the same ampere- 
hour capacity. 

The other extreme of the lead-acid battery picture is 
represented by the miniature wet battery developed for 
light, portable applications such as hearing aids and 
war-time applications such as walkie-talkies and prox- 
imity fuses. A two-plate, spill-proof cell, Fig. 9, 1% 
in.x 7% in. and 3% in. high weighing only 5 oz will 
operate 18 hr on a single charge and thus encroaches 
on the dry battery field. It offers the advantage of 
longer life when charge is maintained by connecting 
the battery to a small charger at night. 

Another type of miniature rechargeable battery just 
being introduced in this country by the Silvercell Cor- 
poration is the improved«Andre-Yardeny cell, invented 
by Professor Henri Andre of Paris, France, with rights 
controlled by Yardeny International Corporation. It is 
« silver-zinc battery with immobilized alkaline electro- 
lyte. Prior to the war the electrodes used were soluble, 
limiting the life of the cell. With new insoluble elec- 
trodes, a life of several hundred charging and dis- 
charging cycles has been obtained. Voltage-time 
curves are substantially flat with sharp drop at end. 
Potential developed is 1.50 to 1.55 volts per cell, com- 
pared with 1.2 volts for cadmium-nickel and 2 volts for 
lead batteries. With the immobilized electrolyte, no 
liquid need be added. Efficiency of over 90 per cent is 
claimed. There is 10 per cent loss of capacity at 32 F. 
Fig. 10 shows a hearing aid type. A larger size for 
portable radios weighs a pound and is a little larger 
than a pack of cigarettes. 

Until recently the consideration and selection of the 

(Continued on page 180) 
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Air-Hydraulic, Electrically Controlled 


Combined air-hydraulic operation used in smaller models 
is featured in the new and larger drill unit for centey. 
ing, countersinking, facing and milling operations. Sealed 
operating head is used in both vertical or horizontal 
positions. Drill spindle thrust is supplied by plant air 
system, giving rapid advance to a precision stop fol. 
lowed by metered hydraulic feed to a second positive 
stop, and rapid reverse. Rapid advance travel is cop. 
sistent to 0.005 in. and work feed to final 
depth holds to 0.001 in. Precision stop 
leaves bottom of hole accurately located 
for next operation. Drill heads have 
maximum stroke of 6 in.; are separtely 
driven by a 5-hp motor. 


semepmanest 


Cleveland Republic Tool Corp. 
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General Electric Co. 


Regulated Power 
for Klystrons 


All voltages and cur- 
rents required for oper- 
ation of a high-power 
Klystron tube are sup- 
plied by this control 
panel, including beam 
reflector, control elec- 
trode and filament sup- 
ply. All but filament 
supply are regulated 
d-c power operated at 
high negative voltage 
with respect to the 
metal enclosure. Input 
circuits of all sections 
made so no high volt- 
age appears at output 





Redesigned Kitchen Mixer 


Both weight and size were reduced without if any section is re- 
sacrificing performance or utility in redesign- moved; all power is re- 
ing this mixer. Power unit readily removed moved when rear door 
from the base, weighs only 31% lb; can be in- is opened. Beam out- 
verted in stand for use with juice extractor. put continuously ad- 
Cleaning of removable beaters is simplified by justable to 3000 volts, 
elimination of center shaft. Built-in light il- 200 ma; regulation is 
luminates mixing bowl. Governor-controlled .02 per cent or better. 





150-watt universal motor is lubricated for life. pices Ceinieinintes 
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Home Freezer 


New cabinet provides quick 
freezing and zero cold stor- 
age for 290 lb of frozen 
foods. Refrigerant coils are 
wrapped around all four 
walls and bottom. Hinged 
cover is counterbalanced; 
lamp inside lights when 
cover is open. Inside liner 
is galvanized steel with alum- 
inum lacquer finish; exte- 
rior is one-piece steel fin- 
ished in white deluxe enamel. 
Styled by Raymond Loewy. 


Frigidaire Division, GMC 


O’Neil-Irwin 


Manufacturing Co. 


Power Driven 
Precision 
Shear 


For accurate, rapid shearing of 
small parts up to 16-gage steel, 
precision length stops can be 
mounted either in front or 
back; protractor gage adjusta- 
ble for any angle. Shear is 


Products designed by readers of ELECTRICAL MANUFACTURING 
selected as showing new and significant developments in performance 
and appearance of electrically energized appliances and equipment. 
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driven by a 4-hp motor belted 
to flywheel; operated by a non- 
repeating positive clutch con- 
trolled by either foot bar or 
hand lever. Welded steel cabinet 
has kneehole for operator. 





Fluoreseent 
Floor Lamp 





Unusually sturdy lamp 
uses two 17-in. 15-watt 
fluorescent lamps; lamp 
shade, yoke and base 
are aluminum castings. 
Yoke also has a 6-watt 
night light controlled 
by a separate switch at 
rear and a utility out- 
let. Finish is brown 
Hammerloid baked 
enamel with good cov- 
ering properties per- 
mitting use of castings 
with minimum finish- 
ing operations. De- 
signed by Harold W. 


Darr Associates. 


Paynesville Lamp Co. 
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Low Cest Cleaner with No Sacrifice in Performance 


To meet anticipated increasing de- 
mand for lower priced vacuum clean- 
ers, this tank model was designed for 
competitive performance and appear- 
ance using standard parts but with 
minimum cost for decorative ele- 
ments. Costs were reduced by elimi- 
nating all chromium-plated die-cast 


parts such as skids, handle assembly, 
switch and indicator light used on 
deluxe model. Omission of switch 
and indicator light assembly simpli- 
fied wiring and motor connections. 
A full-powered standard production 
motor and suction fan assembly was 
retained with a steel tank and drawn 
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Lower Cost 
Refrigerator 


Now supplied in space- 
saving 6-cu ft size for 
kitchens with limited 
space. Incorporates au- 
tomatic defrosting, 
compressor in base, 
side freezer with 17-lb 
capacity, cold drawer 
under freezer and full 
width crisper at bottom 
under a glass shelf. 
Cabinet is one-piece 
construction. Standard 
Rollator compressor 
mechanism, full insula- 
tion, plastics breaker 
strips, one piece door 
liner and other full per- 
formance features re- 
tained in ,the design. 
Styled by company de- 
signing department 
under the direction 
of Russell Auwerter. 


Norge Division, 
Borg-Warner Corp. 


| @ Cutting Costs Withoy 


Recognizing the growing empha. 
sis on price in today’s market for 


home appliances, desigtiers are now 
being challenged to cut manufactyr. 
ing costs without sacrificing per- 
formance. The six examples Cited 

here are typical of the answers be. 

ing delivered by eliminating yp. 
| needed decoration, standardizing on 
line design, developing new circuits 


steel end caps. Finish is high tempera. 
ture baked enamel. Skids are formed 
steel rods welded to steel brackets and 
riveted to tank body. A lower priced 
but serviceable leather handle is used 
with a standard pushbutton switch, 
Designed and styled by company 


engineers. Landers, Frary & Clark 





Better Picture, Lower Cost 


New table television receiver in ebony 
plastics cabinet delivers improved per- 
formance in picture quality and sound 
at a price about $100 under earlier mod- 
els with same size picture tube. New cit- 
cuit employs only 20 tubes and two ree: 
tifiers giving more stable picture on weak 
signals with greater contrast and bright- 
ness. New channel selector has fine tun- 
ing control for increased sensitivity; 
improved automatic gain control; base 
compensation and large oval speaker. 
Philco Corporation 
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and applying new manufacturing 
methods that cut costs. 

Readers of ELectricaL MaNvu- 
FACTURING in meeting the new de- 
mands for lower cost with equal or 
better performance, are creating 
new markets—the answer to the 
recession.” (See 


“psychological 
ELECTRICAL MANUFACTURING Edi- 
torial in July, page 71.) 


Home Entertainment Instrument 


This new combination television-radio-record 
player with 12 in. picture tube costs $200 less 
than similar model of a year ago with smaller 
picture tube. Two-speed record changer with 
single tone arm. Circuit employs 25 tubes, 
Power con- 
sumption reduced to 85 watts for radio, 235 
watts for television. Storage takes 100 records. 

General Electric Company 
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A selection of readers’ new products 


four rectifiers (two selenium). 





Coolerator Company 


“Budget” Model Electric Range 


Designed to sell at under $200, this new 
model incorporates a 16 x 16 x 20 in. oven, 
automatic preheat, waist-high broiler, three 
surface units and deepwell cooker. One 
8-in. and two 614-in. surface units each 
have seven-heat switches. Range top is acid 
resisting porcelain enamel; base panel is 
solid. Appliance outlet on back splasher, 
with switches mounted on side opposite 


heating elements. Overall dimensions are 
40 in. long, 36 in. high and 25 in. deep. 
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Low-Priced 1000-watt Portable Heater 


Designed for a retail price of 
$6.95, steel enclosure is made in 
a hydraulic seaming press elimi- 
nating all welding operations. 
Coiled heating element is wound 


Intand Steel Container Co. 


on grooved ceramic tube; heat 
reflector stamped from polished 
sheet. Case is 14 in. high, fin- 
ished in baked white enamel: 
designed by Karl Brocken. 
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Conductive rubber 


as a component 


Electrically conductive rubber, now over ten years old, has 


only recently received attention as a component in elec- 


trical equipment. Here is fundamental information from 
which to appraise both its usefulness and its limitations. 





LTHOUGH finely divided metals, graphite, 
acicular zinc oxide, and a number of other sub- 
stances will greatly lower the specific resistivities 

of rubber compounds, specially processed carbon blacks, 
lamp black, and acetylene carbon black are the mate- 
rials commonly used for the purpose. Rubber stocks of 
minimum specific restivity are best produced with acety- 
lene type. In contrast to the behavior of the gas 
blacks which are dispersed with relative ease in the 
form of discrete clusters of particles when incorporated 
in rubber for reinforcing purposes, the conductive blacks 
exhibit interparticle forces of high tenacity, causing 
them to disperse in long, chain-like aggregates which 
persist even after considerable milling. The difference 
is clearly shown in electron photomicrographs, Fig. 1, 
of stocks containing channel and acetylene blacks. 

Since particle chains are vulnerable to the shearing 
forces produced in the commonplace preparatory steps 


—milling, calendering, and extrusion—to which rubber 
stocks are subjected, the resistivity of a sample of con- 
ductive rubber is a function not only of the volume 
percentage of black which it contains but also of the 
number, kind, and duration of the processing steps re- 
quired to produce it. In mixing conductive rubber 
compounds it is essential to mix thoroughly enough to 
achieve a macroscopic uniformity, but not to an extent 
sufficient to disrupt the carbon chains into small ag- 
gregates or individual particles. In practice this ideal 
is seldom realized because there is no simple way of 
determining the state of dispersion in a stock which is 
being mixed, and also because other factors related to 
the size, shape, and method of curing an article are 
more determinative of the processing steps than is the 
state of mix. 

The most useable conductive rubber compounds lie 
in the resistivity range from 10~' to 10° ohm-cm. Table 





Fig. 1—Reinforcing carbon black compounded in usual types of rubber is well dispersed in small clusters as 
shown at the left. Conductivity in rubber stock is obtained with special types of carbon black in long chain-like aggre- 
gates shown at right. These are electron photomicrographs taken at 49,000 magnification, reduced about one-third. 
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United States Rubber Company 


I lists the physical properties of a typical series of high 
quality conductive stocks based upon crude rubber. As 
shown by this table, decreasing resistivity is necessarily 
accompanied by increasing hardness and diminishing 
elongation, trends which are characteristic of all con- 
ductive elastomers. The tendency to lose tensile strength 


would be reduced, or even reversed, in the case of some 
synthetics. It should be borne in mind too, that the 
figures in Table I were obtained on laboratory samples 
which are normally considerably more conductive than a 
similar factory stock would be. 

Many of the characteristics of conductive rubber be- 
come obvious when considering the mechanism in which 
conductivity resides: a random system of contacting 
conductive particles dispersed in a nonconductive, elas- 
tic matrix. For example, the vulnerability of the con- 
ductive chains to routine processing gives rise to a 
lack of accurate reproduceability of resistance, which 
is probably the greatest barrier to a more widespread 
use of conductive rubber in electrical equipment. Varia- 
tions in resistivity of as much as a factor of five can 
and do occur between batches of the same compound 
prepared, ostensibly, in the same manner. When proc- 
essing is widely divergent the differences can be con- 
siderably more. In addition, the orientation of struc- 
ture induced by the highly directional nature of the 
calendering and extrusion processes gives resistivities 
measured perpendicularly through calendered sheets as 
much as ten times as great as those obtained in either 
the lateral or lengthwise direction. 

In contrast to the erratic electrical properties evi- 
denced by milled compounds, conductive rubber films 
dried from cements or latices exhibit a much higher 
degree of controlability, and considerably lower resis- 
tivities for equal volume loadings of conductive black— 
effects which might be expected in view of the greater 

















Table I—Properties of Typical Conductive Rubber Stocks 


Elongation | Durometer 








Resistivity Tensile 
Stock ohm-cm | psi per cent Shore “*A’’ 
A 20 1700 225 | 7 
B 40 2500 | 330 70 
Cc | 10 6; = 2800 | 450 | 6S 
aap aa 3500 55 
1. "B' Stock, initial condition E 30,000 | 5200 S40 - 


3400 | 600 50 
2."B" Stock, after 90 min 
at 800 cpm, 0-/0 per cent 
deflection 








3."C" Stock, initial condition 


Fig. 2 (Left) —When com- 

pressed, the resistance of 

conductive rubber increases 

roughly proportional to the 

strain but with appreciable 
lag in unloading. 
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Readings after | min 
rest at each extension 








Resistance, ohms x 1000 





Fig. 3 (Right) — Under 
tension loads, resistance 
change is more systematic 
than under compression. 
Unloading curve (not 
shown) would lie above the 
load and slope 
downward consistently. 
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20 
Elongation, 0-23 per cert 
Frequency, 10,800 cycles per hr 





Charme! Black 








Ratio of resistance change, R/Ro 








1 Scuasemned 
0 100 ©6200 300 400 500 600 100 800 
Flexing cycles x 1000 


Fig. 4—Flexing produces a progressive increase in re- 
sistance more marked with higher resistance stock. Rise 
and fall shown for first few cycles is typical. 


mobility of the black particles in the fluid media. These 
forms are most conveniently handled and used on coated 
fabrics which may be produced in any specific resistance 
from 10 ohms to several thousand per square, within a 
tolerance of plus or minus 10 to 15 per cent. A variety 
of fabric types, weaves, and weights may he employed, 
and the spread compound may be based upon various 
elastomers or plastics materials as the need for their 
special physical properties may dictate. 

Conductive rubber when stretched or compressed 
changes in resistance to an extent roughly proportional 
to the magnitude of the strain imposed, presumably due 
to realignment of the conductive paths in the distorted 
matrix. While a number of attempts have been made 
to utilize the material as a pressure-responsive resistor, 
usually on the assumption that it would behave in the 
fashion of a carbon pile, the disconcerting fact is that 
compressive as well as tensional strains cause the re- 
sistance to increase—in fact, almost any change in the 
degree of compression of a sample, regardless of direc- 
tion, causes a rise in resistance, as illustrated by the 
curves of Fig. 2. A sample in tension behaves in a 
more orthodox fashion, probably because the resistance 
rise due to internal distortion is reinforced by the purely 
dimensional change in the conductor, rather than con- 
flicting with it as in the case of compression. A typical 
plot of resistance versus extension is shown in Fig. 3. 
Although the release portion of the cycle is not indi- 
cated, it would lie above and diverge from the elonga- 
tion phase and its slope would be consistently down- 
ward. 

At first glance, the elongation cycle would seem to 
offer excellent possibilities for strain indication; how- 
ever, there is another factor which has so far effectively 
barred its use. The resistance of conductive rubber is 
unstable except in the initial, unstrained condition, 
drifting slowly downward when dimensionally at rest, 
whether held in compression or tension, or subsequent 
to release from either. Thus, while it will follow a 
rapidly fluctuating stress with reasonable fidelity, its 
instantaneous resistance in any static or slowly changing 
state of strain is not a reliable indication of the degree of 
strain present. For a sample which has been flexed, the 
resistance at any time ¢ after dimensional equilibrium 
is established is given by the expression 
where: R, is the original resistance of the sample, and 


A is a coefficient whose value depends upon the ampli- 
tude of the strain and the number of times it has been 
imposed. 

A 


wore R, (— — 1) 
t” 


Exponent 1, above which gives the rate of drift, jg 
seemingly independent of the magnitude, frequency, di- 
rection, and duration of flexing at least after a few hun- 
dred cycles, and also of the time and absolute resistance 
of the sample. Its value is normally in the neighbor- 
hood of 0.20 to 0.25 but it is increased by heating or 
by small vibrations. 

Continued flexing of a conductive rubber specimen 
results in a progressive increase in resistance, The 
value rises to a maximum in the first few cycles, falls 
to a minimum at a few thousand cycles, and then in- 
creases at a progressively faster rate. The behavior of 
two compounds of different conductivities is shown in 
Fig. 4. It is notable that the change in what might be 
termed the “semiconductive” many times 
greater than that occurring in sample of low resistivity. 
The rate of increase is higher for greater elongations, 
but is relatively insensitive to frequency. 

It is an interesting and sometimes troublesome char- 
acteristic of conductive rubber that its resistivity de- 
creases markedly during vulcanization from the raw to 
the cured state. It is assumed that this change is 
largely due to the shrinkage which accompanies vul- 
canization, thereby compacting the network of con- 
ductive black. Conversely, the resistivity of a conduc- 
tive rubber can be increased enormously by immersing 
it in some fluid which swells the elastomer serving as 
the matrix, thereby attenuating the inter-particle link- 
ages. Such changes occur in typical compounds based 
upon crude rubber, neoprene, and buna-N when im- 
mersed in gasoline, transformer oil, carbon tetrachloride, 
and ethyl ether. Conductivity is regained after removal 
from the volatile fluids, and the final resistance of the 
dried-out sample may sometimes be lower than the 
original value as a result of the leaching-out of soluble 


stock is 


Fig. 5—For industrial equipment used where static 
charges are dangerous, these conductive rubber parts with 
resistance paths of one to five megohms prevent build up 
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ingredients such as plasticizers. This has the effect of 
reduction in total volume and an increase in the volume- 
percent of carbon. By proper choice of the sensitive 
elastomer matrix, these absorption-induced resistance 
changes might provide the basis for a detector of un- 
wanted components in fluid systems. 

Earliest successful commercial application of con- 
ductive rubber was in prevention and dissipation of 
static electricity, such as the rubber ground strap on 
buses and fuel trucks. Compared with drag-chains, it 
is non-sparking, quieter, and longer lived. The pro- 
duction or handling of explosives, inflammable volatile 
liquids, and dusts require an environment as free as 
possible from sources of electrostatic sparks. Hence the 
use of conductive rubber working-surface tops, contain- 
ers and mixing vessels, transmission and conveyor belts. 
Similar requirements apply to electrical equipment used 
in hospital operating rooms and anesthetizing locations. 
Typical parts such as corrugated tubing, casters and 
bumpers used in such equipment are shown in Fig. 5. 
Conductive fabric may be used to filter finely divided 
plastics and other air-borne dusts to avoid electrostatially 
induced accumulations. Flexible sections of pneumatic 
conveyor systems can be made of conductive fabric or 
stock. Conductive rubber covered rolls have been used 
for the handling of sensitized paper, to prevent fogging 
resulting from static discharges. Sand blast hose has 
been made conductive to prevent build-up of charges 
which are sufficient to rupture hose walls %4 in. and 
more thick. 

Static encountered in industrial operations usually 
involves a small amount of energy at a high potential, 
probably in the hundreds of kilovolts, and consequently 
requires only a slightly conductive path to ground for 
complete dissipation. Although some specifications still 
require lower values, a resistance of up to one megohm 
is generally considered acceptable, and experiments 
show that five to ten times this value is actually ade- 
quate for the job. For such use, considerable latitude 
is permissible in the selection of a compound and the 
physical properties. 

In specifying a conductive rubber part, however, there 


of potential. Conductive rubber for this flexible gas 
tube provides safety from static charges in hospital 
equipment used with explosive anesthetics. 
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are still a few restrictions to be observed. The hardness 
required should not be less than 60 Shore “A,” and if 
tolerable should be 70 to 80 in order to provide a mar- 
gin for processing effects. If oils, greases, or solvents 
are likely to be encountered, the proper synthetic should 
be specified to avoid changes caused by swelling. When- 
ever possible, parts should be cured to finished size. 
The operations of grinding, or even cutting with a sharp 
knife, produce such severe strains at and just below 
the surface that the abraded or cut face becomes essen- 
tially non conductive, particularly in the case of the 
softer stocks, and nullifies the actual volume-conductiv- 
ity of the part. 

Resistance elements in heating units form another 
important category of conductive rubber applications 
employing films or coated fabrics. These may be either 
flexible or rigid and comprise the stock or fabric, 
equipped with metallic conductors along two opposite 
edges, and bonded within an insulating envelope of 
rubber or resin-impregnated material. Suitable electrical 
connecting means are provided, either in the form of a 
molded-in leads or terminal blocks of some sort, as 
shown in Fig. 6. Resistances can be controlled within 
plus or minus 10 per cent of any specified value, and 
the units will operate properly at the rated voltage 
whether d-c or any commercial frequency. 

In using a heater of this type, it is possible to select 
within generous limits the most desirable combination 
of dimensions, operating voltage, and output, although 
the previously mentioned minimum of 10 ohms per sq 
in. on element material limits these factors. For ex- 
ample, at 110 volts and 1 watt per sq in., an element 
may range in width from 3 to 36 in., and its length 
will be limited only by the service voltage, the curing 
equipment or the current capacity of its leads. Chang- 
ing the voltage upward or downward will change the 
width limits proportionally, while the unit wattage will 
vary inversely with the square roots of the two values. 
It is generally impractical to make elements for opera- 
tion on potentials of less than 24 volts because their 
small size nullifies the advantage of large heating area. 
To achieve uniformity of surface temperature, a rec- 


Fig. 6—Aluminum foil leads carry current to the con- 
ductive rubber film in Uskon wall heating panels giving 
a large-area heat source with low rise in temperature. 
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Fig. 7—Equilibrium temperature for conductive rubber 
heaters at a given watt density depends on the rate of 
heat transfer. Good contact gives lower temperatures. 


tangular shape must be maintained. 

Operating temperature at any watt density is, of 
course, dependent upon the thermal transmission and 
loss characteristics of the device in which the unit 1s 
used. The curves of Fig. 7 indicate the relationship 
between watt density and equilibrium temperatures for 
a heater (a) suspended freely in air, (b) enclosed be- 
tween steel plates % in. thick, and (c) enclosed between 
sheets of 3% in. plywood. Fig. 8 shows the temperature 
rise for each of three conditions. 

Useful life of rubber is a function of temperature. As 
temperatures increase, so does the rate of oxidation with 
consequent shortening of the life of conductive rubber 
heating units. A rough guide as to their probable limit 
of usefulness is: 


Temperature Life in hours 
300 F. 20 
250 200 
200 2,000 
150 20,000 
100 200,000 


In some instances it is possible to provide an oxygen 
barrier as part of the insulation of the unit. In such 
cases, or where the unit is operated in an evacuated 
envelope, the life will be extended appreciably beyond 
the above figures. 

Conductive rubber heaters have found their uses 
principally where advantages can be realized from their 
uniform distribution of heat over broad areas at mod- 
erate temperatures, their light weight and moderate 
space-consumption. In rigid form they can function as 
total panel heating systems for homes, commercial es- 
tablishments, and institutions, or provide auxiliary heat 
from fixed single sources or portable radiant decorative 
screens, such as shown in Fig. 9. With legs on the 
corners and thermostat installed, the panel becomes a 
poultry brooder, Fig. 10, which diffuses a uniform 
radiant heat to the entire area beneath it. 

The flexible type of unit, shown in Fig. 11, com- 
bined with a simple hydraulic, pneumatic, or mechan- 
ically operated press provides a low-capital-investment 
means of producing laminated wood and plastics panels 
at pressures up to 200 psi. Laminates of simple curva- 
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Fig. 8—Temperature rise for each of the conditions 
shown in Fig. 7. Increased oxidation of the rubber 
at higher temperatures greatly decreases useful life, 


ture such as small radio cabinets, clock cases, and the 
like are readily fabricated by means of wooden jigs and 
conductive rubber heaters. One manufacturer has pro- 
duced several thousand trombone-case frames with a 
single jig and unit, operating on a cycle of only a few 
minutes instead of hours. Secured to the back of glass 
or metal panels, conductive rubber heaters of the type 
shown in Fig. 12 can supply just enough warmth to 
prevent condensation on the exposed surfaces. 

These heating elements also find use as part of photo- 
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Fig. 9—Panel construction shown in Fig. 6 with 110- 
volt conductive rubber heating elements makes this 
portable decorative screen an auxiliary room heater. 
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graphic equipment. For example, when cemented to 
metal plates they make an effective dryer for photo- 
graphs, and in larger sizes without the metal surface 
provide gentle heat to accelerate the drying of silk- 
screen dyes and photo-engraving emulsions. 

They are also being used to prevent the formation of 
ice in fuel-dehydration systems, and have been employed 
to de-ice aircraft components and maintain critical fluid 
viscosities where the available voltage and the wattage 
requirements permitted. Their thinness has permitted 
their use in tightly designed cabinets housing camera 
mechanisms and instruments which have to be main- 
tained at a uniform internal temperature while under- 
going large temperature changes externally. 

Sheet metal for aircraft skins is expanded by heat- 
ing with conductive rubber elements prior to riveting 
so that a stress is induced and “oil-canning” avoided. 
A sheet metal glue pan having a rubber unit cemented 
to the bottom and an immersion thermostat for control 
has replaced a heavy and costly double-walled casting 
required for the water bath previously used. 

Apart from the principal fields of static prevention 
and heating, conductive rubber has been used mostly 
in electronic equipment. Rubber and plastics coated 
fabrics of the proper resistances have the faculty of 
attenuating or absorbing signals in the VHF band and 
beyond. A laminated material composed of several 
plies of conductive rubber fabric is used for resistor 
terminals in radar devices. A newly developed attenu- 
ator card for wave guides combines sturdiness, capacity, 
and stability to an extent hitherto unavailable. Con- 
ductive rubber gaskets are used around access doors on 
cabinets housing VHF transmitting equipment to pro- 
vide a moisture-tight seal which will also prevent signal 
leakage. Some success has been reported with the use 
of conductive rubber for phonograph pick-ups, and a 
test is under way to check the possibility of using a con- 
ductive rubber component mechanically vibrated at 
about 5000 cps for pulsing a direct current so that it 
may be transformed and amplified. It is suggested that 
a hard conductive rubber or plastics panel might be 
suitable for use as a planar voltage-divider. 

It has been the purpose of this article to provide a 
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Fig. 10—Suggested design for a chicken brooder con- 
sisting of a Uskon conducting rubber panel with thermo- 
static control; heater is mounted on legs at the corner. 


Fig. 11 (Left)—Laminated wood and plastic panels and 

cabinets are formed faster when heat is supplied by a 

flexible conductive-rubber blanket placed in direct con- 
tact with the panel being formed under 200 psi. 





Fig. 12—Strip heaters of conductive rubber in instru- 
ments supply a large-area source of heat to hold oper- 
ating temperature constant or prevent condensation. 


basic working knowledge of the nature and behavior of 
electrically conductive rubber, together with a review of 
the manner in which it has been used to date. While 
admittedly incomplete on both counts, it is presented 
to excite the curiosity and imagination of designers 
to the end that new applications may be brought to 
light and developed. Realization of this aim will re- 
quire close cooperation between the design engineer and 
the rubber technologist. 


Summary 


1. Electrically conductive rubber combines the usual 
properties of rubber with electrical conductivity. 
The resistivity range of such rubber products is 

(Continued on page 188) 
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Two new types of single-phase 


Multispeed Synchronous Motors 


R. KRICKER 


Chief Engineer 
Electric Indicator Company 


control have been opened up within the past 

few years through the development and appli- 
cation of dual-speed hysteresis motors. In servo systems 
they have been responsible for saving thousands of 
dollars by eliminating complicated gearing and other 
mechanical speed-changing devices; in a large measure 
they have provided magnetic tape recorder drives with 
ease of handling, quietness, and versatility. 

The Electric Indicator Company was the first to 
introduce a dual-speed unit, and it was a natural step 
to develop a three-speed hysteresis synchronous motor 
to provide to an even larger extent the advantages of 
multiple-speed operation. The Model GH-371, Fig. 1, 
represents the first practical three-speed synchronous 
motor. Designed for operation on 115 volts, 60-cycle, 
single-phase circuits, the motor is rated 1/100, 1/60 and 
1/40 hp, respectively at 900, 1800 and 3600 rpm. 
Dimensions of motor are 454 in diam and 5% in. in 
length, excluding shaft extension, 

In all new developments where the end result appears 
simple, the question is raised, “Why wasn’t this done 
before?” The development was not a simple matter. 
Three stages were involved: the overcoming of certain 


N= APPROACHES to product design and 


Axis of high magnetic 
reluctance. (Stator reactance 
in this axis = Xq) 


Axis of low 
magnetic 
reluctarice 


Stator j 
reactance in 


this axis=Xq 


! 
Induction 
motor rotor 
bars used for 
bringing rotor 
to rear 
synchronous 
speed 


Fig. 2 (Left)—Rotor of a conventional reluctance motor is slotted as shown to produce a difference in magnetic reluc- 
tance in two axes at 90 electrical deg to each other. Fig. 3(Right)—Rotor of hysteresis synchronous motor is a round 


fundamental material deficiencies; the working out of 
design considerations experimentally and arriving at 
certain compromises between apparently incompatible 
electrical factors; and last but not least, the transla. 
tion of the successful electrical design into a market. 
able product of workable size, efficiency, and rugged. 
ness. 

Three main advantages of hysteresis synchronous 
motors in contrast to the reluctance type have been 
known for a long time, namely : 

1. There is practically no variation in torque through. 
out the 360 deg of angular rotation. Hence, there 
is minimum torque pulsation under condition of 
constant load. 

: Relative to the magnetic coupling, the damping 
factor is great, so that for sudden changes in load 
the rotor assumes its new load angle with a mini- 
mum of hunting or oscillation. 

3. Hysteresis motors will start and pull into syn- 
chronism with high inertia loads and do not re- 
quire a size or rating beyond that of the pure 
power component of load. 

For many years, hysteresis motors have been used for 

electric clocks and timing devices, and theoretically, at 

least, were capable of substantially greater power output 


i) 


and efficiency. This was shown both by Steinmetz in 


his text, “Theory and Calculations of Electrical Appa- 
ratus,” and by B. R. Teare in his contribution to the 
Journal of the American Institute of Electrical Engi- 
neers, “Theory of Hysteresis Motor Torque.” There 





tube of permanent magnet steel carried on non-magnetic end disks. Hence it shows no cogging tendency at start. 


102 


ELECTRICAL MANUFACTURING 

















motor 


Dual and triple-speed hysteresis synchronous motors 
in subfractional horsepower ratings now available. 





Squirrel-cage induction type with starting characteris- 


tics of polyphase motors in fractional to integral sizes. 








Fig. 1—Three synchronous speeds of 900, 1800 and 
3600 rpm are provided in the Elinco Model GH-371 
hysteresis-type synchronous motor shown here with re- 
versing switch and four-position speed changing switch. 


was, however, no possibility of greater realization of the 
motor’s potentialities until a material was found for 
the rotor whose permeability was sufficiently high to 
keep J?R losses due to magnetizing current to a reason- 
able value, yet at the same time have a high hysteresis 
loss. 

As far as.is known, it remained for Herbert C. 
Roters* to find the proper material for the rotor. He 
probably came across it in the course of the extensive 
pioneering work he has done on the hysteresis motor 
in the last several years. The material known as 17 per 
cent cobalt steel proved admirably suited for the job. 

Until this time, fractional-horsepower synchronous 
motors were, for the most part, of the so-called “‘re- 
luctance” type, and depended for their ability to syn- 
chronize, and remain in synchronism, on a difference 
in magnetic path reluctance between two axes, separated 
9 electrical deg. These were often referred to as 
non-excited synchronous motors because this torque 


_ that they could hold in synchronism corresponded to 


that of a standard salient-pole synchronous motor whose 
held excitation was removed. Thus, the rotor of the 
reluctance motor would appear essentially as shown in 
Fig. 2 for a two-pole motor. Here 


V?2(Xa —Xq) 
Piss ee a 28 
2XaXq 
Where P = electromagnetic power the motor is 


Hort ysteresis Synchronous Motors Embody New Design Principles,” 
etbert C. Roters, ELECTRICAL MANUFACTURING, Dec., 1947, p. 102. 
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capable of maintaining in synchronism, and § = load 
angle (angle of deviation between rotor and stator 
magnetic axes). 

Since virtually all fractional-horsepower synchronous 
motors are required to operate on single-phase circuits, 
this style of motor had certain drawbacks: single-phase 
induction motors have inherently poor starting torque ; 
the difference in reluctance between the two axes, 
which makes synchronous operation possible, acts to 
lock the rotor, on starting, in the position of minimum 
reluctance. This latter behavior requires an abnormal 
amount of torque to pull the rotor out of this position 
and up to speed. Hence, a severe compromise is neces- 
sary in the design of (Xqa—X,), the factor that is a 
measure of both the above-mentioned opposing actions, 
Furthermore, in the single-phase induction motor it 
has been the practice to increase starting torque, when 
necessary, by increasing the rotor resistance, thereby 
increasing the ratio of R,/X, and improving the rotor 
power factor. 

Moreover, there is a great difference between the 
torque that a synchronous motor is capable of holding 
in synchronism and that which it is capable of synchron- 
izing. The second value depends on the slip of the 
rotor, and is an inverse function thereof. High rotor 
resistance, while increasing starting torque, also in- 
creases slip, so that the ability of such a machine to 


/4Agang 4 position speed 
i" changing switch 


900 rpm 


1800 rpm 


3600 rpm 


Fig. 4—Connection diagram for a three-speed capacitor- 
start hysteresis motor with provision for reversing. 
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synchronize is sharply reduced. Now, a synchronous 
motor of either the d-c-excited or reluctance types 
develops no synchronous torque until it is in syn- 
chronism, and depends entirely on its induction motor 
rotor torque to accelerate the rotor to near synchronous 
speed. Jf such a motor can develp sufficient synchron- 
izing torque to accelerate the inertia of its rotor and con- 
nected load from slip speed to synchronous speed in 
less than the time required to slip through the angle 
of maximum torque, it will synchonize; otherwise, it 
will hunt violently, draw excessive power and, in gen- 
eral, misbehave. 

Obviously, the reluctance motor, in addition to hav- 
ing very poor starting torque, is unable to synchronize 
loads of any substantial inertia, even though the energv 
component of load is small or virtually non-existent. 
Of the several different methods used for starting single- 
phase motors, only the single-value capacitor method, 
requiring no starting switch, is applicable to multiple- 
speed operation. However, the single-value capacitor 
motor has less starting torque than any other single- 
phase motor, with the exception only of the shaded- 
pole unit. Consequently, the reluctance motor is not 
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Single-Phase Induction Motor 
BLAIR C. SEAMAN 


Vice President 
Hutchins Electric Company, Inc. 


Self-starting action comparable to that obtained in 
the polyphase squirrel-cage motor is found in a new 
type of single-phase motor recently developed by the 
Hutchins Electric Company, Inc., Ridgway, Pa. In- 
vention of this motor involved variations of basic theory 
and development of new methods of design. 

As.is well known, the polyphase squirrel-cage induc- 
tion motor represents a simple rugged machine. In both 
theory and practice it is probably the most easily under- 
stood machine. On the other hand, the single-phase 
motor is complicated in both theory and construction 
and is further handicapped by auxiliaries and accesso- 
ries considered essential for its proper operation. Com- 
monly two distinct theoretical approaches are made to 
its operation. Both of these approaches, while giving 
usable results in the operating range, tend to create a 
certain amount of confusion and obscurity in the under- 
standing of the various actions taking place. 

Much has been written regarding the relative merits 
of the “cross-field theory” and the “revolving-field 
theory.” The basic difficulty of both approaches seems 
to reside in the fact that, while each is based upon the 
principle of superposition, combinations of superimposed 
effects result that, although they exist separately, actu- 
ally change in character when combined. 

The cross-field theory, for example, depends upon 
the idea that two magnetic fields may be assumed to 
exist crossing each other at right angles. Even though 
the actual resultant effect of such distributed magnetic 
forces as exist can be shown experimentally to result 
in a single field of definite distribution, performance 
equations are set up on the imaginary basis mentioned. 
These equations can be arranged to lead to very nearly 
correct final results for many of the motor features. 
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well adapted to multiple-speed use. In addition, the 
number of rotor saliencies, and their phase angle, in 4 
reluctance motor should be the same as the pole dis. 
position of the stator winding. To design a reluctance. 
type rotor to work in conjunction with either a foy,. 
pole or two-pole stator winding, for example, is a prob. 
lem so formidable that, when added to the problems 
of starting and synchronizing as a single-value capacitor 
motor, use of such a motor for multiple-speed operation 
is virtually impossible. 

Unlike the reluctance motor, the hysteresis motor 
rotor is a perfectly round cylinder of steel, as shown 
in Fig. 3. This unit derives its synchronizing ability 
not from different reluctances in different axes, but 
from the component rotor flux in space quadrature 
with the stator magnetic axis, produced by the hysteretic 
lag in the rotor. Because the hysteresis rotor is a 
smooth tube, it shows no locking or cogging tendency 
on starting, thereby permitting the use of single-valye 
capacitor methods of starting. It recognizes no dif- 
ference between a two-pole stator and a four-pole stator, 
other than that the optimum rotor thickness is some- 


(Continued on page 174) 
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As commonly applied, the revolving-field theory also 
rests upon a similar imaginary basis. It presupposes that 
a single-phase excited magnetic field may be split up 
into two equal fields of half maximum value, each re- 
volving in opposite directions. Such an imaginary con- 
ception is as physically impossible as the previous 
crossed-field image in that if two fields can never cross 
each other, how much less can they be expected to exist 
in the same space in relative opposite rotations with 
noninterference effects? 

In spite of these difficulties, however, both theories 
are in wide use since experience has taught methods 
of shading the calculations to more nearly agree with 
practical operating results. 

Both theories lead to complex expressions; hence 
their use is involved and laborious. For this reason 
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Fig. 7—Speed-torque characteristics of the Hutchins 
single-phase motor compared with three types of conven- 
tional motors employing centrifugal switching devices. 
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Fig. 5 (Left)—Plain squirrel-cage rotor of the Hutchins single-phase motor. Fig. 6 (Right)—Unconventional winding 
distribution as shown in the stator provides a differential action for starting without the necessity for auxiliary parts. 


progress is necessarily slow in the experimental ap- 
proach, and improvements in single-phase machines 
encounter great difficulty. Two years ago a review of 
the situation was undertaken by the firm of Charles C. 
Hutchins, consulting engineers. After a large amount 
of research a greatly simplified theory of operation for 
the single-phase motor was evolved. The method in- 
cludes a rapid means of predetermining speed-torque 
and current-torque characteristics. The results of this 
theoretical work led to a new design of single-phase 
machine and the formation of a company to exploit it. 
A plain single-phase motor as such is considered to 
be incapable of exerting a turning effort when the 
rotating part is at rest and voltage applied. In other 
words, it has no inherent starting torque. A great many 
different devices have been proposed at one time or 
another to overcome this lack. Those most used at pres- 
ent involve (a) changing the type of motor temporarily 
during starting, for example, using a commutator which 
is later short circuited; (b) obtaining a partial poly- 
phase effect by using a so-called phase-splitting ex- 
pedient. This is usually done by adding a second wind- 
ing in the polyphase position and exciting through a 
resistance or reactance or both to imitate polyphase 
operation at start. When the motor is up to speed 
switching devices operate to change the connections 
(to avoid the continuing presence of circulating cur- 
rents) thus bringing about the desired single-phase 
condition. Sometimes extra resistance is included in the 
added winding itself by the use of high-resistance mate- 
rials or otherwise. Capacitors are also used for phase 
splitting either during starting only or continually to 
provide a partial equivalent of polyphase operation. 
The new Hutchins self-starting motor was conceived 
to meet the growing demand for larger single-phase 
motors than those now available or even considered 
feasible. In fact, integral sizes can be built as readily 
as fractional-horsepower ones. It was necessary to de- 
velop a new approach to properly coordinate the design 
factors to accomplish the desired result. This modified 
theory is considered the foundation for a new school 
of theory on this important subject. While simple to 
apply, this theory is highly technical and somewhat too 
extensive to be included in a simple description. 
Naturally it requires close examination of the physics 
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of internal motor operation. This information is avail- 
able to licensees of Hutchins Electric Company. 

In practice the new motor employs a plain squirrel- 
cage rotor, Fig. 5, and a special arrangement of a single 
stator winding, Fig. 6. The latter is connected to the 
power supply at all times. The stator winding is ar- 
ranged in a special distribution of two or more circuits. 
During the starting cycle these circuits are associated 
to produce a cumulative magnetic action over part of 
each polar area. Over the remaining part of each polar 
area they are distributed to produce a differential action. 
The combination of these actions produces the starting 
revolving field. In addition the circuits are arranged so 
that a normal balanced running combination is obtained 
and the motor operates as a simple single-phase motor 
under load. The various design factors are coordinated 
to provide control over the starting and the running 
characteristics in much the same manner as is common 
in the more usual polyphase system. 

All elements of the simple primary winding are of 
heavy copper. The possible control of the resulting 
starting torque permits the motor characteristics to be 
adjusted exactly to suit the load conditions. This 
eliminates the necessity for the commonly used exces- 
sive rates of temperature rise during the starting cycle. 
The speed-torque curve obtained with this motor is 
similar to that obtained in the standard polyphase 
machine, Fig. 7. 

The absence of starting devices and accessories re- 
sults in a simple construction that is easily provided 
with the common enclosure and mounting arrange- 
ments. Physical sizes are exactly comparable to other 
types of single-phase units. 

This new system provides a number of advantages 
that are readily apparent. Considerable saving in both 
the construction and maintenance of single-phase motors 
is possible since the parts that are commonly responsible 
for trouble have been eliminated. The only wearing 
parts are the bearings. Since the primary winding is 
constantly energized, sparks from internal switching 
operations are not present. Use of heavy magnet wire 
reduces the possibility of trouble due to vibration break- 
age or overheating. Limitations on possible motor size 
due to the inherent limitations of the auxiliaries are 

(Continued on page 176) 
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Specification and application of 


wrinkle {inishes 


Production economy and attractive appearance are the prime features of these 
single-coat textured finishes available in a wide range of controlled formula- 
tions and relief patterns. This article discusses their special properties and 
methods of application from the standpoint of the original equipment designer. 





WILLIAM A. WALDIE 
Technical Director 


New Wrinkle, Inc. 


RINKLE finishes come under the general 

heading of organic protective coatings, but they 

have little in common with conventional finish 
types which share this classification. 

Formulated of resins, oils, driers, thinners, and usu- 
ally, pigments, wrinkle coatings are applied by conven- 
tional methods in a smooth wet film. The distinctive 
wrinkle pattern develops as a surface skin is rapidly 
formed, covering a semiliquid phase which in oxida- 
tion and polymerization of the contained oils produces 
expansion and contraction to cause the outer skin to 
fold and wrinkle. The curing of the film is usually 
carried out by baking, though air-drying types are avail- 
able for specific applications. 

The term “textured enamel” is sometimes used in de- 





Two spot-welded plates constitute test panel showing 

hiding power of wrinkle finishes. Spot weld indentations 

and other imperfections in the bare metal subsurface 

(left) are still visible under application of a conven- 

tional finish (center) but are effectively covered by 
a wrinkle finish coating (right). 
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scribing wrinkle finishes since the latter—in the liquid 
or wet states—bear a distinct resemblance to enamels, 
There the correlation ends, however, and the final de- 
veloped wrinkle finish has an appearance and physical 
characteristics all its own. It differs from enamels on 
many counts, presenting a number of physical proper- 
ties which, separately or in combination, are of par- 
ticular usefulness to the product designer. 

The material is very adhesive, and it is generally used 
directly on the bare surface without a priming or under- 
coat of any kind. It is important to note that a prime 
coat may actually detract from the performance of a 
superimposed wrinkle finish. Evaluation of primed 
and unprimed steel samples by an independent testing 
laboratory showed that the primed panels were in no 
way superior to those on which wrinkle was applied 
directly, and in fact proved inferior in water resistance 
as evidenced by color fading and water-line marking 
after prolonged submersion (see table). 

While elimination of the prime coating is significant 
to the product designer from the standpoint of eco- 
nomical manufacture, of even more importance is the 
unusual hiding power of wrinkle finishes. A single coat 
not only provides a solid color cover, but effectively 
masks surface imperfections in the product itself, dis- 
pensing with the need for much costly surface prepa- 
ration. 

Finish density and texture combine to hide or render 
inconspicuous: surface roughness, scratches, spot weld 
indentations, and even casting blowholes which would 
be glaring defects under a smooth coating. This char- 
acteristic points to production savings in several direc- 
tions when wrinkle finishes are used. Because good ap- 
pearance is not dependent on a smooth under-surface, 
there is a wider latitude in the materials and manufac- 
ture of component parts. 

Sand castings, forgings and other comparatively 
rough-surfaced parts may be used, and the grinding of 
weld beads and casting joint-lines need not be carried 
out to absolute smoothness. In products using. steel 
sheet or plate, it is not necessary to use prime quality 
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Absence of glare, nonskid gripping surface, corro- 
sion resistance, application economy and appear- 
ance dictated choice of wrinkle finish for the West- 
ern Electric desk model facsimile receiver and trans- 
mitter. To the right, the application of wrinkle fin- 
ishes to larger surfaces is shown in the IBM high- 
speed electric punched card accounting machine. 


metal, as wrinkle is tolerant of seams, blisters and pin- 
holes. Moreover, the production process prior to fin- 
ishing is speeded because excessive care is not required 
to avoid scratches, scuffs and minor scars which may 
accumulate during handling. On stamped parts, highly 
finished dies are not required, and longer runs are pos- 


Description of Tests 
1. Elasticity test 
Prepared panels were rapidly bent dou- 
ble over a %4g-in. rod, coated side out. 
Examination of the three panels showed 
no cracking or flaking when examined 
with 5-diameter glass. 
2. Immersion tests 
(a) Cold water 
Prepared panels were immersed in dis- 
tilled water at room temperature for 16 hr. 
Type I panel was the least affected after 
2 hr removal from water and 24 hr removal 
from the water. Type II panel showed 
least resistance to water evidenced by fad- 
ing and marked water line after the expira- 
tion of 24 hr. Type III panel was slightly 
more affected than Type I. 
(b) Boiling water 
Test panels were immersed in distilled 
water maintained at boiling point for 15 
min. Examinations were carried out after 
2 hr and 24 hr removal from water. Type 
I least affected, Type II most affected. 
Type III showed faint traces of discolora- 
tion with no evidence of peeling or crack- 
ing. 
(c) Petroleum solvent 
Panels were immersed in a_ petroleum 
solvent having a boiling range between 
150 and 200 F at room temperature for 16 
hr. At the expiration of 2 hr, the panels 
were examined, also at the end of 24 hr. 
All three panels exhibited good petroleum 
solvent resistance. 
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sible without die reconditioning. Finally, expensive 
hand “touch-up” operations which usually precede fin- 
ishing—such as filling, puttying, sanding and rubbing 
down—may normally be dispensed with entirely, or 
greatly reduced with the use of this type of finishes. 

Unusual wear resistance, contributing to long serv- 













Type of test 


. Elasticity 
2. Immersion resistance 
(a) Cold water . 


el 


(c) Petroleum solvent ....... 
Salt spray resistance .......... 


yee 


Abrasion resistance ....... 


Spec. HQD-ES-680). 


Type II test panels coated with one prime coat and one coat of wrinkle finish supplied 


by New Wrinkle, Inc. 


3. Salt spray tests 
Specifications read: “Continuous expos- 
ure to the specified salt spray for 120 hours 
shall cause no more than a surface attack 
on the metal parts of the panels.” 
Examination of the exposed panels imdi- 
cated appreciable corrosion of the Type I 
panel and no appreciable corrosion of 
Types II and III panels. 





4. Accelerated weathering test 

Panels were exposed in the Weather- 
Ometer for 20 cycles. After 10 cycles of 
exposure, no significant difference was 


Comparative Tests on Wrinkle Finishes 
and Air Drying Enamel 


(b) Dillioe ater 8s...) cscs 


Accelerated weathering ............... 


Finish 
Type I Type II Type Ill 
(Standard) (Wrinkle) (Wrinkle) 
eget: 100 100 100 
100 50 75 
5 Geka fa 100 50 75 
Whee 100 100 100 
53 cick oa 100 100 
Seen 100 75 75 
gti 75 100 100 


Total score 625 575 625 


Type I steel test panels received one coat of chromate primer and two coats of 
standard air-dry Enamel Camouflage Spec. No. 14109 (Quartermaster Corps Tent. 


Type III test panels finished with one coat of wrinkle only. 









noted between the panels. After 20 cycles 
both of the Wrinkle processed panels 


showed appreciable alteration both in 
color and shade in comparison to the 
standard panel. The critical cycle occurred 
between the 15th and 20th cycles of the 
entire exposure period, representing the 
equivalent of long exposure to outdoor 
weather conditions. 


5. Abrasion resistance test 

An abrasion test was made using the 
United States Testing Company, Inc., 
Universal Abrasionmeter. 
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“Public service” type of equipment can make good use of 
the wear resistance of wrinkle finishes. Left, automatic 
electrically operated stamp-vending machine made by 
Commercial Controls Corp. Right, Western Union auto- 
matic telegraph facsimile transmitter for wall mounting. 


Use of black wrinkle finishes in this electric label lis- 
penser made it possible for the manufacturers, Avery Ad- 
hesive Label Corp., to employ a sand-cast aluminum 
housing without the expense of any prefinishing machin- 
ing operation to remove surface imperfections in the cast- 
ings. The dispenser operates on 149-hp universal motor 
and can deliver up to 100 lineal in. of labels per minute. 
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ice life, is another inherent characteristic of wrinkle 
finishes. Good adhesion plus hardness developed in 
baking result in a surface which is highly resistant, to 
abrasion and chipping. These qualities go to work for 
the producer, as well as the consumer ; durability of 
finish means more expeditious handling in assembly, 
testing, packaging and shipping, as “kid glove” caution 
is not necessary. 

Wrinkle coatings show good resistance to corrosive 
influences as well; in salt spray testing, the usual single 
coat outperforms a combined system of primer plus two 
coats of conventional enamel. As a result, wrinkle js 
widely used on marine and aircraft instruments and 
other similar apparatus. 


Elimination of Glare 


The “regular irregularity” of the wrinkled surface 
tends to diffuse light which strikes it, because the multi- 
directional ridges trap much light and reflect the rest in 
all directions. Thus a wrinkle-finished product is free 
from the glare associated with a smooth finish. This 
characteristic is important in the instrument and busi- 
ness machine fields, for example, where nonglare sur- 
faces aid operators’ accuracy and reduce eye fatigue. 
Elimination of distracting glare also provides the de- 
signer with a broader color range from which to choose, 
as lighter and brighter tones do not intensify optical 
difficulties when glare is initially absent. 

Wrinkled texture supplies an ideal gripping surface 
to objects which have to be handled, and this aspect of 
wrinkle finishes is a definite factor in its selection for 
finishing such products as metal-working gages, optical 
pyrometers, navigational instruments, and various de- 
vices where nonslip characteristics aid efficient use and 
provide an additional safety factor against damage by 
accidental dropping. 

Still another property, of particular interest to elec- 
trical product designers, is the greater effective surface 
area provided by wrinkle finishes. This factor can give 
a substantial boost to the rate at which a unit can dis- 
sipate heat. Typical applications from this point of 
view are electric motors and generators, appliances, and 
slide and film projectors. 

In addition to these physical properties which are 
more or less fixed in character, there are other attrib- 
utes which can be introduced or which can be varied in 
the basic formulations in accordance with the needs of 
the application. Intensive research in recent years has 
produced literally hundreds of formulas available for 
the production of a wide range of wrinkle finishes. It 
is thus important to check over with the finish manu- 
facturer the details of the proposed application so as to 
secure the type precisely suited to the usage. 

As a broad example of what can be accomplished in 
formulation, a wrinkle finish may be based on either 
a natural or a synthetic resin such as the alkyds. The 


_ same end effect as regards appearance and performance 


can be obtained with either type, and there is little 
difference in cost. 

The resinous component of a natural resin or varnish 
type base may be any of the natural oil soluble gums, 
such as Congo, Kauri, Manilla, Batu and East India or 
the newer phenol modified, maleic or oil-soluble alkyd 
resins. With them are used oils, driers and thinners. A 
large variety of oils may be used. The predominant 
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ones are tung, oiticica and dehydrated castor oils. Many 
of the processed or catalyzed linseed oils are also used. 
Dehydrated castor oils were developed during the war 
to replace tung oil which largely comes from the Orient. 
Oiticica oil, which is made from a nut found in Brazil, 
behaves much the same as tung oil, except that it does 
not show the same raise in film texture as the latter and 
hence is generally mixed with some other oil, like heat- 
bodied linseed. 

The extent of wrinkling in any composition varies 
with the oil-to-resin ratio, called the “oil length.” For 
air-blown tung oil, the factor is 6 to 18 gal of oil per 
100 lb per resin. 

Driers are used to produce the surface skin and are 
metallic catalysts, consisting of compounds of cobalt, lead 
or manganese. Cobalt produces the quickest formation 
of skin. Lead is valued more as a film hardening agent 
and is frequently used in combination with cobalt. 

Many types of thinners are used. Preference is given 
to liquids of low volatility and high solvent power, such 
as benzol, toluol, and solvent and high flash naphthas. 
These are followed by the aromatic and hydrogenated 
petroleum naphthas. Turpentine and mineral spirits are 
rarely used. As would be expected, the stronger the 
solvent power of the thinner, the lower the viscosity of 
the resulting varnish and the easier to spray. Solvent 
retention in the coating may result in non-uniformity of 
pattern or texture. Hence a sufficiently long air drying 
period must be given the finish to eliminate such an 
occurrence. 

The synthetic alkyd formulation has as a base material 
a resin composed of glycerine, phthalic anhydride and 
the fatty acid of drying oils. Linseed oil acids are most 
commonly used. In this basic resin there may also be 
incorporated some phenol aldehyde condensation prod- 
uct and some additional oil like tung. The advantage of 
using the alkyd type formulation in preference to the 
cheaper, varnish type, lies in the shorter baking time 
or lower temperature necessary to produce texture and 
hardness. The reason is that the resin-oil ratio is much 
lower and since the time for film hardening is dependent 
on the amount of oil present, it is obvious that alkyds 
are faster materials. 

A corollary to the rule of securing the proper for- 
mulation for the intended use is that of the inadvisabil- 
ity of “doctoring’” wrinkle mixtures. A given formu- 
lation represents a precise balance of a number of 
ingredients to produce a specific, consistent result. 
Random additions of thinners or other ingredients can 
do little but upset the balance. Just as with electric 
motors, bearings or other physical elements of the final 
product, it is much simpler to confer with the supplier 
to get exactly the finish needed than it is to resort to 
experimentation. 


Appearance Factors 


Among the variable characteristics of wrinkle fin- 
ishes are the appearance factors of pattern, texture, 
gloss and color. 

Pattern, as applied to these finishes, refers to the 
type of configuration produced by the wrinkling action. 
The “uniform” pattern is probably the most widely 
used, and as the name implies involves ridges and 
ridge groups of uniform dimensions giving a uniform 
overall appearance to the finished surface. 
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A more vivid effect is obtained in the “pine tree” 
pattern, in which small nuclei in the wet finish act as the 
apices of triangles which are formed as the balance of 
the film flows and hardens. A third pattern is the 
“birdseye” configuration, distinguished by small smooth 
spots distributed over the surface. 

Still another type is the “sag” finish, a heavy-bodied 
formulation designed to “run” a bit on vertical surfaces 
so as to superimpose heavy folds over the smaller 





Welded construction was found to be the most desirable 
method of making fluorescent lamps such as the one 
shown here and wrinkle finishes were specified not only 
to achieve a pleasing appearance but for the practical 
purpose of effectively covering up small weld marks. 
Lamp is made by Moe Brothers Manufacturing Company. 





Dark gray wrinkle finish is employed in the Elox Corp. 
line of metal disintegrators used for cutting small dies 
and hardened metals. and for removal of broken tools. 
The wrinkle type was selected primarily because of its 
ability to conceal blemishes and because it does not soil 
readily. Model shown above is a portable bench type. 
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Lightweight and compact dynamotor, 4 in. x 7 in. x 3% 
in. diam., for mobile transmitters, utilizes wrinkle fin- 
ishes to fully cover rough surface of housing and aid 
appearance. Made by Gothard Manufacturing Company. 





Left, another example of wrinkle-finish application is 
this interval timer that provides a long-ringing bell sig- 
nal. Case is die-cast. Made by Walser Automatic Timer 
Corp. Right, wrinkle finish replaces a standard black- 
rubber lacquer finish used previously in this air veloc- 
ity meter made by the Illinois Testing Laboratories. 


Here is a wrinkle finish used for its properties of dura- 
bility and resistance to heavy service. This a-c welder 
made by Miller Electric Manufacturing Company also il- 
lustrates how wrinkle finishes can aid appearance styl- 
ing in such utilitarian heavy-duty industrial machines. 
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wrinkle pattern. Sag configurations are most effective 
as are the pine tree patterns, when applied to fairly 
large areas. ; 

Wrinkle texture is a specialized terminology, and 
refers to the comparative size of the configuration or 
pattern. All of the various patterns are available in 
several different textures or sizes, providing another 
range of effects from which the designer may choose. 

A fine-textured uniform wrinkle, for example, has 
the appearance of suede, while in the coarser textures 
the typical pattern is more apparent. In recent years 
the tendency has been toward the use of finer textures. 
though probably the relative size of the object being 
finished in the best criterion in the selection of texture. 

Gloss is still another appearance factor which is sub- 
ject to formulation control, and anything from a high 
gloss to an apparently flat finish may be obtained. High 
glosses may be chosen because they contribute an iri- 
descent effect to finished article, reinforcing the pattern 
effect. A matte finish is less striking, but lends an air 
of smooth efficiency. It is interesting to note that the 
relative degree of gloss of a wrinkle finish is not so 
much a question of the actual shininess of the surface 
as it is the degree of sharpness of the wrinkle ridges. 
Rounded ridge tops reflect enough light to give a high 
apparent gloss, while a sharply pointed structure gives 
the effect of no gloss whatever. 


Variety of Colors Available 


Color is the final appearance factor of wrinkle fin- 
ishes, and any desired color may be had in any shade. 
In addition to standard hues the pastel shades are avail- 
able and are becoming more and more widely used. 
Synthetic formulations have made it possible to use the 
most delicate hues. White is also available although 
baking time and temperature must be held to a some- 
what lower level than is employed with the darker colors. 
It is based on alkyd formulations. A clear or unpig- 
mented wrinkle varnish is occasionally used on a tin- 
plate or other shiny surface, and when baked gives an 
attractive golden patina-like finish. Metallic powders— 
in plain metal shades or dyed—may be included in the 
material for what are known as opalescent effects. 
Copper bronze powders give gold and copper effects. 
Aluminum bronze powders, dyed to bright hues, provide 
a particularly striking effect. Nevertheless, black pig- 
mented wrinkle finish still is used in the largest volume. 

Viscosity is variable by formulation for specific ef- 
fects or methods of application. For the sag and pine 
tree finishes, a high viscosity material is required, as 
noted above. For coating by roll and doctor blade 
equipment, viscosity is also kept high. Spray applica- 
tion requires less viscosity, while consistency is held to 
a minimum in dip-coating material, to promote ready 
draining of surplus paint form the parts being finished. 

Chemical plasticizers and nondrying oils may also be 
included in the formulation to supply flexibility to the 
finished coating. These flexible finishes are applied to 
papers, fabrics and like materials where flexing is in- 
volved. While the usual purpose is the economical 
production of a decorative paper or leatherette-like 
material without the need for embossing, flexible wrinkle 
may be of special interest to the original equipment de- 
signer because it makes it possible to match the finish 
of flexible components with that of the rigid elements of 
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an assembled product. A bellows, for example, can be 
readily finished in a flexible type for an appearance uni- 
form with the balance of the equipment on which it is 
used. | 

Drying time is also a function of formulation, and 
special air-drying types are available for use where 
baking is not desired. Hardness of the cured film is not 
quite the equivalent of that of a baking type, but the 
coating is in all other respects comparable. 


Application Methods 


Methods and equipment used to apply wrinkle finish 
do not depart from conventional practice, except per- 
haps in the direction of simplicity. 

Very little surface preparation is required. A clean 
surface free from oil and grease is the main object, as 
wrinkling action may be inhibited where these are 
present. For steel parts and iron castings, a solvent 
wash may be all that is necessary, or a degrease dip, 
followed by rinsing and drying, may be used. Alumi- 
num sheet should be given a bath to secure a slight 
etch in the removal of oxide film from the metal. 

In the case of aluminum and zinc die castings, oc- 
cluded air may present a problem by expanding during 
baking to form bubbles under the film. It is good prac- 
tice to preheat porous castings to expel gases, applying 
the finish while the parts are still warm. Where the 
problem is serious, a baking prime coat may be used 
before coating. Magnesium castings are best handled 
with a chrome pickle treatment, followed by a prime 
coat. 

The only other use of prime coating with wrinkle is 
in the finishing of porous materials such as wood and 
paper. Close-grained hard woods will support enough 
finish material to produce wrinkling, but soft woods 
require a suction-proof primer. A paste filler or a 
primer surfacer may be used. The paste filler should be 
well rubbed in. With either material sufficient time 
should be allowed to air dry and harden. Fiberboard 
may be dipped in slightly thinned filler. 

Very shiny surfaces provide a better tooth for coat- 
ing if they are etched or sandblasted prior to the wrinkle 
application. Ceramics, glass, and highly polished metal 
attain best adhesion when so treated. 

While wrinkle finishes may be applied by brush, this 
is not a high production method and is little used. 
Brushing should be fast, as too much will upset the sur- 
face skin formation and prevent uniformity of texture. 
The finish should preferrably be flowed on. 

Pressure spraying is the most popular means of ap- 
plication. Suction cup, gravity feed or pressure tank 
equipment may be used. A multiple-jet air cap is de- 
sirable for good atomization, and a fluid tip of small 
diameter should be used. Spraying pressures are in the 
40-60 psi range, with 10-15 Ib generally applied at 
the tank. 

Wrinkle finishes should be sprayed at 70 F or over, 
to maintain good atomization. The tank should of 
course be clean and free from hardened particles or 
jellied drops of oil. The paint should be properly agi- 
tated before starting and at intervals of about three 
hours thereafter to avoid skinning in the tank. 

Electrostatic spraying is also practiced with the usual 
gains in economy. Formulations for use in electrostatic 
equipment are held to a low viscosity so that atomiza- 


AUGUST 1949 





Electromode Corp. 1949 line of all-electric heaters, 
such as the one shown here, features a silver-gray wrin- 
kle finish selected for styling, and to meet consum- 
ers’ demand for lighter-toned finishes adaptable to 
blending with a wide variety of color schemes. 





Non-glare wrinkle finishes prevent reflections that may be 
detrimental in handling sensitized paper used with this 
continuous duplicating machine (Model CP-18) manufac- 
tured by the American Photocopy Equipment Company. 


: 


tion can take place at a low nozzle pressure and allow 
the electrostatic force to exert its influence on the small 
particles. 

Roller coating is very satisfactory for flat surfaces 
and flexible materials. Knife application is also useful 
for the latter, giving a very uniform coating thickness. 
Material for either process should be a high viscosity 
stock, and so ordered from the supplier. 


While the heat of the baking oven will help level out 
(Continued on page 178) 
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Contamination in Sealed Relays 


Evacuation of the can eliminated contact 
residue troubles, but heat applied in process- 
ing created additional problems that were 
solved by pretreatments. 


CHARLES F. JOHNSON, JR. 
Senior Development Engineer 
The Bristol Company 


N THE manufacture of a sensitive magnetic relay 

having a modified type of d’Arsonval movement, 
a number of effects, both physical and chemical, were 
found to be present either singly or in combination 
to such extent that the operation of the completed units 
in too many instances was substandard. The solu- 
tions to the problems were first worked out on an 
experimental basis and then applied, with larger ca- 
pacity equipment, in production. 

The relay, illustrated at left, consists of a rectangular 
coil of fine wire carrying a contactor arm and mounted 
in jewel bearings so as to be free to rotate slightly 
about its longer axis. A constant magnetic field is 
supplied by a structure containing permanent magnet 
material, soft iron, and air gaps of suitable shape for 
the coil. On the frame are two fixed electrical con- 
tacts which also serve as mechanical limits to the 
rotation of the moving element. Due to contact spac- 
ing requirements, this relay turns through an angle 
smaller than 1 deg. Electric current needed for opera- 
tion in either direction from the balance point is less 
than 2 microamperes. 

In the earliest manufacture of the unit, the housing 
was a two-piece arrangement having a molded phenolic 
base plate and a transparent molded plastics cover seat- 
ing against a composition gasket in the base. Certain 
war-time applications, however, called for a more ef- 
fective sealing against not only contaminating ma- 
terial but also changes in humidity and atmospheric 
pressure. A tinned-iron can, similar to food containers, 
was therefore substituted for the plastic case. While 
this change of enclosure seemed on the face of it to 
be an extremely simple and advantageous one, the very 
fact that “breathing” with atmospheric variations was 
no longer possible led to difficulties that were ulti- 
mately shown to be due to the interaction of several 
causes. 

The most serious problem and the one to which 
attention first had to be given was contact failure. Con- 
tact surfaces, viewed with the microscope, were seen 
spotted with a dark, loose, filamentary substance con- 
centrated about the small zones of current transfer. 

These filaments generally extended perpendicularly 
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Shown approximately half-size are the sensitive, moving- 

coil-type relay and the tinned can in which it is solder 

sealed in a vacuum to eliminate effects of humidity and 
pressure changes. 


outward from the contacts for distances several times 
as great as the filament diameters, but seldom farther 
than 0.001 in. Noticeable quantities were formed dur- 
ing the first hundred thousand operations of the relay, 
and in many units the accumulation became such as 
to cause failure before the end of the second hundred 
thousand. Moderate vibration during test runs would 
usually postpone troubles to the third or fourth hundred 
thousand, but the high percentage of ultimate stoppages 
remained unaffected. 

Various expedients were tried to get rid of the black 
deposit, which was at first believed to stem from a lack 
of cleanliness on and around the contacting parts. 
A number of solvents in chemically pure grade were 
tested separately and in combination as cleaners, with 
no definite results. Several kinds of tissues, pith, and 
other substances were used as wiping and_ polishing 
means, but always with the same outcome. Practi- 
cally inescapable was the conclusion, therefore, that 
the major trouble lay not in any contamination of the 
contact surfaces but rather in the presence and gradual 
release of some material, probably in the form of vapor, 
within the sealed housing. This tended to dissociate 
under electrical and thermal influences in and adjacent 
to the current transfer area, and resulted in the un- 
wanted residue. 

First step toward control was evacuation of the com- 
pleted unit. Pumping at room temperature to an 
absolute pressure of 50 microns or less for about 4 hr 
proved adequate in minimizing the later build-up of 
the black deposit. A study was then made of the 
effect of raising the temperature so as to increase the 
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vapor pressures and thereby cut the pumping time. 
Consideration of certain parts in the assembly set the 
maximum safe working point at 180 F, yet even at 
this relatively low temperature an acceptable evacu- 
ation could be done in an hour, which was one-fourth 
the time needed at a temperature 100 deg lower. 

While the vacuum baking solved the contact diffi- 
culty, it introduced several additional problems and 
left unanswered some other complications that were 
known initially to be present. Among factors added 
were melting of the composition gasket in the ends 
of the housing can, shifting of the zero-setting of the 
relay, and occasional blistering of plastic cements on 
the moving coil. 

Heat and vacuum caused the small amount of gasket 
compound in top and bottom seals to run within the 
can. Traces of it sometimes turned up on contacts, 
pivots, or other critical parts, and made for irregular 
operation and early failure. The only possible solu- 
tions were either to remove it, or to prevent its run- 
ning inside. While arrangements were being worked 
out with the supplier of the can to eliminate the gasket 
at the bottom, the available stock cans were induction- 
soldered around the inside of the bottom seams, and 
all lids were stripped of their gaskets in commercial 
carbon tetrachloride. By soldering after the lids were 
rolled in place, a practical housing assembly was made 
ready with but little delay in the production of finished 
relays. 

Shifting of the zero-setting, the second factor men- 
tioned, had been shown in an earlier study of thermal 
effects to have been caused by a relieving of stresses 
originally set up in the hairspring when their ends 





Electronic light watchman made by Ripley Company, 

Inc., Middletown, Conn., turns night lights on and off 

with changes in daylight intensity. Lighting circuit to be 

controlled (300 watts max) is plugged into receptacle 

on top of cabinet. Portable steel case 4 in. high, 6 in. 
long has baked enamel finish. 
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NEW DEVELOPMENTS, IDEAS, AND 
INFORMATION SELECTED AND 


INTERPRETED FOR THE DESIGNER 
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Contamination in Sealed Relays 
Plastics Parts Design 
Subminiature Split-Field Motor 
Glycerine in Electrical Products 
Industrial Integrator 
Deflection Beam Tubes 
Motor Speed Control 
Double-Action Alarm Clock 
High-Strength Ceramic 
Magnet Charger 
Electronic Load Control 
Faster Fastenings 
Photoelectric Camber Control 


Also other new ideas and 
developments of interest. 


were soldered to the electrical terminals. The obvi- 
ous answer was to put the units through a preliminary 
anneal, without vacuum and before sealing. Any result- 
ant shifts could then be taken up on a final inspection by 
adjusting the zero-correctors. 

The question of occasional blistering of coils seemed 
to be a matter of non-uniformity of the protective coat- 
ing, especially from the standpoint of drying or curing. 
The answer was found in subjecting these pieces to a 
brief air-bake, using an ordinary convection type oven, 
followed by vacuum baking. The air-bake slowly drove 
off enough of the volatile material present to avoid 
blistering during the vacuum finishing. Temperature 
and pressure of the vacuum stage were made to corre- 
spond approximately with conditions in the final treat- 
ment of the completed, sealed relay. 

Although the methods just described were satisfactory 
insofar as they went, the problem was still not com- 
pletely solved. After the processing, for instance, cer- 
tain subassemblies which contained laminated or molded 
phenolic insulators had loosened. Clearly this was due 
to shrinkage of the insulators with curing and dehydra- 
tion in the vacuum bake. To counter it, the plastics 
were put through a pre-bake at low pressure before 
assembly. 

Still another cause of trouble, was tracked down to 
minute quantities of oil on several different parts of the 
unit. This persisted in spite of painstaking attention to 
cleaning and préparing the pieces for assembly. Proof 
finally came that the oil was being injected into the 
completed relays by means of the compressed air used 
in a final clean-up of lint and dust before the move- 
ments were placed in their cases. The air was supplied 
by the plant’s main compressors through an oil trap 
and filter which had previously been supposed adequate. 
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Experimentation with a larger filter of different design, 
after all lines and nozzles on the output side had been 
thoroughly rinsed with degreaser, finally led to a satis- 
factory set-up. Standards were then adopted for regu- 
lar maintenance of the outfit. 

When these points, together with a few manufactur- 
ing difficulties relating to the soldered housing, had 
been smoothed out, there was a very noticeable im- 
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provement in the over-all quality and uniformity of the 
product. Rejections fell to less than 3 per cent for the 
first thousand units made subsequent to the change- 
over. The savings on rework, field service, and other 
items ran to thousands of dollars in a few months’ 
time, paying several times over for the vacuum pump, 
small vacuum oven, McLeod gage, and other special 
equipment purchased to break the bottleneck. OOO 


Plastics Parts Design 


Practical plastics molding depends on a num- 
ber of interlocking factors. Proper parts de- 
sign is one of the most important and is the 
design engineer’s responsibility. 


E. F. BORRO* 
Development Engineer 
Durez Plastics & Chemicals, Inc. 


ESIGN of a plastics part depends upon certain 
D factors. It is important for a design engineer to 
have considerable knowledge of plastics materials, types 
of molds, and methods of molding. Most influential 
factors in part design are the application of the plastics 
part and the selection of material. Moreover, there are 
several basic points to consider in part design. 

Wall thickness is of the first importance. Combinations 
of thick and thin section parts are successfully molded 
although they are not always economical if close dimen- 
sional accuracy is to be maintained. Materials with in- 
herently brittle characteristics are extremely difficult to 
mold with uneven cross sections. Fig. 1 illustrates parts 
molded of a high-resin, acid-resisting material. These 


* This article is excerpted from a paper presented by Mr. Borro before 
the Sixth Annual Conference of the Pacific Coast Section of the Society 
of the Plastics Industry, Santa Barbara, Cal., March 17-19, 1949. In 
his complete paper Mr. Borro discussed the following factors on which 
practical plastics molding depends: (1) plastics part design; (2) material 
selection; (3) preheating methods prior to molding; (4) methods of mold- 
ing; (5) mold design; (6) finishing operations. is paper in general 
applied to phenolic materials. 


are some of the most interesting parts ever molded. They 
did, however, present difficulties in uneven shrinkage 
and cooling, resulting in localized strains. It was neces- 
sary to cool the parts gradually, thus relieving the strain 
as in annealing metal. Incorporating fillets and radii isa 
good practice, not only because the strength is increased 
as much as 25 per cent but also because they prevent 
mold staining and assist the flow of material, particularly 
when the materials are temperature-sensitive. 

Some of the most infinitesimal things often cause diffi- 
culties. Fig. 2 illustrates a part where ribs might be 
incorporated for greater strength and rigidity. While this 
is logical, it is practically impossible to eliminate flow 
marks and indications of the ribs on the flat surface, even 
on black material. 

Mottle phenolic materials, when molded properly, 
result in an attractive finished product and have sales 
appeal that in some instances is not possible in the con- 
ventional black and brown. In a radio cabinet, some 
mottles give the appearance of having an individual touch, 
Of course, in order to get the most out of the mottle 
material, we must consider the molding problems in- 
volved. 

Parts must be molded under turbulent conditions 
which will cause the color components of the material to 
remain in a flowing action during the mold-closing period. 
Some parts may be designed with dead ends where there 
is lack of turbulence. This will produce an unsatis- 
















114 


























a ae TS a 
ee i | | 
| | 14 1] | 
| , 14 a | 
Ne Rr a ON is as cc is ote 
ES Seas EEE ia ascii 
7 oe EE ¥ 
: adnan 6 alae 
picbiieeetliec Aga +— --11——-— 
gz 1 
ba nin  cdisaasaes dani = Maxanricnten ds 28 Laconia 
wna ae ae ee 



















ELECTRICAL MANUFACTURING 






DESIGN TREND 'S 


, Se 
oe 


factory mottle. At the dead end where there is no turbu- 
lence, the component colors will be spotty. As indicated 
in Fig. 3, where the flowing action begins the mottle 
begins to show up in elongated waves. In some in- 
stances, it may be necessary and even unavoidable to 
design parts with dead ends which should not turn one 
from using a mottle. In such cases, fair results can be 
obtained by providing a material escapement, as indi- 
cated by Fig. 4 at point A. Here surplus material can 
flow through, resulting in elongation of the component 
colors. 

Designing parts which contain metal inserts is not 
difficult, yet certain problems arise because we are often 
concentrating too much on the problem of anchorage. 
Fig. 5 illustrates a part where anchorage was the first 
consideration. Point A indicates the original insert 
design. This insert was satisfactory from the stand- 
point of anchorage; however, it developed a material- 
cracking problem. A change was made in the insert 
eliminating all sharp corners and allowing more mate- 
rial as indicated at B. Cracking was eliminated and 
still sufficient anchorage was retained. 

Certain part designs present greater difficulty when 
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high-frequency preheating is used than they would by 
molding the material in its “as is” condition. For 
example, long bosses as illustrated in Fig. 6 fill out with 
very little difficulty using materials in “as is” condition 
because the molding closing time is usually longer. 
This allows the material to soften and, as the material 
flows up, the air has a chance to escape. When the 
materials are preheated to the maximum efficiency, the 
mold closing time is very rapid. During the flowing of 
the material to form the boss, the air is compressed and 
this causes the material to pause momentarily. Although 
the pause may be very minute, it is sufficient to set the 
material, resulting in a porous, unfilled boss. In order 
to obtain the best results, air venting must be pro- 
vided in some form. In this case, an ejector pin as 
shown at A would be sufficient. 

Another example of the sensitivity of preheated ma- 
terial, particularly on slow-closing presses, is illus- 
trated by Fig. 7. When molding side holes, it is 


advisable to actuate side cores by hydraulic action. The 
proper sequence of molding closing in order to eliminate 
weld marks above the side hole at point A is to load 
the mold, close the press, and at the final squeeze of 
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mold closing, enter the side pin by hydraulic action. 
This results in a perfect side wall without any indica- 


AWN D TRANSHEHEHENTS 
tions of weld marks, color segregation, or flaw 
marks. Ooo 


Subminiature Split-Field Motor 


Light weight and moistureproof, reversible 
d-c motor for servomechanisms is designed 
for operation from an electronic amplifier. 


JOSEPH K. RAES 
Chief Engineer, Holtzer-Cabot, Inc. 


ARIABLE-speed reversible operation for a servo- 
mechanism is provided by this new Holtzer-Cabot 
motor, Figs. 1 and 2. It is a 4-pole d-c motor, light 
weight and small in size, moistureproof and practically 
soundless. With its separately excited armature and a 
hermetically sealed split field, the motor provides varia- 
ble-speed reversible operation from an electronic ampli- 
fier. The two field coils are connected to a dual bal- 
anced supply of direct current from the plate circuit of 
miniature vacuum tubes in a push-pull amplifier. When 
this current supply becomes unbalanced, the armature 
rotates clockwise or counterclockwise, depending on 
the direction of unbalance. Normal field current is 6 ma. 
Armature is continuously excited from a d-c source 
of any value from 24.3 to 29.7 volts. Stalled current is 
0.8 amp. At normal room operating temperature and no 
load, with 27 volts applied to the armature circuit, motor 
starts to rotate when the differential field current is in- 
creased from zero to 0.0015 amp. With 60 volts applied 
to one field, the motor reaches 63 per cent of its no-load 
speed within 0.4 sec. With normal armature excitation 
and with 0.003 amp in each field (zero net field excita- 
tion), armature “rocking” is kept to a minimum and is 
not present in more than two positions of the armature 
in 360 deg nor of more than 30 deg total amplitude. 
These are all test conditions. 

Fig. 3 shows the operating characteristics. No-load 
speed minimum is 14,000 rpm, and speeds in both direc- 
tions are within 3 per cent of each other. Minimum 
stalled torque is 0.85 oz-in., while torque at 7000 rpm 
is not less than 0.3 oz-in. and within 0.05 oz-in. for 
both directions. No-load speed range with 6 ma through 






Fig. 2—Parts of servo motor (lI. to r.): Aluminum noise 
shield, end shield (commutator), hermetically sealed 


stator (seal partially cut away), armature rotor assembly, 
tie bolts, and end shield for flange mounting 
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Fig. 1—Subminiature servo motor is 15% in. diam, 
weighs only 8% oz, no-load speed is 14,000 rpm. 


one field and 0.8 amp through armature is 14,000 to 
18,000 rpm. 

While perfecting this motor, many mechanical obsta- 
cles were encountered. For instance, as the air gap is 
only 0.003 in., the most precise machining methods had 
to be employed. In addition, the armature laminations, 
commutator, and shaft surfaces had to be ground after 
assembly in order to maintain the required 0.0002 in. 
concentricity between these surfaces. Dry grinding of 
all surfaces is done with an air blast as the cooling 
agent. Unusually delicate dynamic balancing of the 
miniature armature is necessary to secure specified no- 
load speed, quietness, and freedom from vibration and 
brush chatter. The commutator is tested at 20,000 rpm 
at both — 65 F and + 250 F to detect defective bars. 
The ball bearing fit on the shaft, as well as in the end 
cap housing, is so critical that no fixed tolerance could 
be put on the drawings. Instead, the shaft is lapped 
and the housing reamed by selecting one of several 
reamers differing by 0.0001 in. to obtain the necessary 
“feel” fit. 

All parts are made as corrosion-proof as_ possible. 
For example, the armature shaft is made of stainless 
steel, while all aluminum parts are anodized. Steel parts 
are cadmium plated and molded parts are made of 
melamine. 

Field leads are brought out through glass terminals 
to a terminal board located at the bottom of the alumi- 
num radio noise shield. Armature leads are brought 
out to top of the shield through metallic shielded cable, 
so as to form a continuous metal ground circuit for 
filtering out radio noises. In order to provide good 
electrical contact, end shield seats, mounting rabbet 
and tapped holes are machined after anodizing. Maxi- 
mum allowable grounding resistance from shielded arma- 
ture cables to flanged end shield is 0.3 ohms. The field 
is ground tested at 1000 volts and the armature at 500 
volts, both 60 cycle supply. 
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Test requirements for the motor are exceptionally 
rigid. This motor operates from sea level to 40,000 ft, 
at any temperature from — 65 F to + 160 F over the 
entire altitude range, and up to 180 F at sea level, and 
inder relative humidity ranging up to 100 per cent, 
including conditions where condensation takes place on 
the motor. 

In addition to these qualification tests, the motor 
meets the following conditions: 

It can be subjected to an ambient temperature of 
180 F for 10 hr with rated voltage applied to the arma- 
ture and with 0.006 amp in each field (zero differential 
excitation). At the end of this period and while remain- 
ing in the high ambient temperature, it will operate for 
one hour, reversing its direction four times a minute by 
means of instantaneous reversal of field excitation. 

It can be “soaked” for 12 hr at a temperature of 
65 F without operation. Then, after 24.3 volts are 
applied to the armature with 0.003 amp in each field for 
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10 min, it will develop a starting torque of 0.75 oz-in. 
when rated differential field current is applied. 

It will run for 100 hours without replacement of 
brushes, in an evacuated chamber corresponding to an 
altitude of 40,000 ft at room temperature with armature 
rotation reversed four times a minute. 

An acceleration of 10g can be applied to the motor 
in the direction of its rotational axis and also at right 
angles thereto without damaging the motor or render- 


= ; l fad ee 
AMPS. ARMATURE CURRENT TORQUE- Bice UES 
Fig. 3—Operating characteristics of RBDS-0810 submin- 
iature servo motor developed by Holtzer-Cabot. 


ing it inoperative. It can then be subjected to a steady 
acceleration of 3g and operated under this condition to 
show that operation remains unchanged. oOood0d 


Glycerine in Electrical Products 


face of the aluminum foil. A glycerine-base paste has 
the function of acting as an electrolytic conductor be- 
tween this oxide film and the other sheet of aluminum. 

Over the years, literally seores of patents have 
specified the use of glycerine as the chief solvent and 
fluid component of the electrolytes in electrolytic con- 
densers. This trend is still apparent in the newer 
patents which appear at frequent intervals to give details 
on improved or more specialized types of electrolytic 
condensers. One such (1),' an electrolyte for electro- 
lytic cells such as capacitors and rectifiers, calls for the 
use of a mixture of glycerine, acetic acid and ammonium 
hydroxide. This yields a substantially neutral, non- 
aqueous electrolyte of relatively high fluidity. 

In another case (2), a mixture of citric acid or a 
citrate and glycerine are heated together. The capacitor 
is immersed in the boiling mixture and the whole is 
allowed to cool. Another interesting variation, also 
representing a departure from the more usual type of 
electrolyte, is given in a recent patent (3). Here it is 
specified that an electrolytic capacitor having a low 
power-factor loss at low temperatures and long life can. 
be made with an ammonium pentaborate-glycerine elec- 
trolyte. A good example is given as a combination of 
13 to 19 per cent of ammonium pentaborate dissolved im 
glycerine. This will have a resistivity of not more than 
2000 ohms per cc at 25 C and a power factor of not 


This versatile chemical derived from animal 
and vegetable oils and fats finds employment 
in capacitors, fluorescent lamps, batteries, 
recording devices. 


MILTON A. LESSER 


Technical Consultant 


EW design engineers realize the extent to which 

glycerine is employed in many electrical products 
and components. Because of its properties, glycerine 
may be employed variously as (a) a humectant or 
hygroscopic agent, (b) a plasticizer and softener, (c) 
a solvent, (d) a “bodying” agent and suspending 
medium for insoluble substances, (e) a lubricant, (f) a 
penetrant, (g) a pressure-transmitting medium, (h) a 
heat-transmitting medium, and (i) a chemically reactive 
substance. 

For example, the hygroscopic and solvent properties 
are called into play when glycerine is used in elec- 
trolytic capacitors. In the manufacturing procedure 
generally employed, two sheets of aluminum, separated 
by the impregnated cloth or paper, are formed into a 
roll and the whole unit covered with impervious, protec- 
tive materials. The successive layers of foil-electrolyte- 
foil are separated by an insulating sheet such as waxed 
paper, The nonconductor of the capacitor is a film of 
aluminum oxide that is anodically formed on the sur- 





1 Italic numerals in parentheses apply to references at end of article. 
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more than 50 per cent at minus 40 C and about 4 per 
cent at 25 C. 

Glycerine is also employed in the production of 
fluorescent lamps. It is most frequently used as a 
binder for fixing luminescent materials to the walls of 
the luminous discharge tube. Glycerine alone is often 
used as the temporary binding agent, but in many cases 
a mixture of boric acid or an ester of glycerine with 
boric acid may be employed (4). On occasion (5), a 
binding medium of glycerine and potassium silicate is 
specified. 

Typical examples of the role of glycerine in such 
products are readily available in a number of patents. 
For instance, in the manufacture of luminous electric 
discharge tubes having an internal coating of lumines- 
cent materials, grease is removed from the envelope, 
before the coating is applied, by washing with alcohol 
and drying with ether. A sponge soaked in a binder 
consisting of one part of boric acid in five parts of 
glycerine is then passed to and fro in the tube; leaving 
a thin, invisible film of the binder on the envelope. A 
mixture of zinc sulfide and cadmium sulfide containing 
the usual impurities is then introduced as a fine powder 
and shaken to coat the tube evenly and to remove the 
excess of the powder. After the binder is removed by 
heating, electrodes are sealed into the ends of the tube 
and then the manufacturing procedure is completed. (6). 

In another method (7), graphite electrodes for dis- 
charge devices are freed from dust by heating to 1000 C 
and quenching in a suitable liquid. A 25-per cent solu- 
tion of glycerine may be used as the quenching liquid. 
After quenching, the electrode is dried at 1200 C and 
normal prssure or im vacuo. According to another pat- 
ent (8), glycerine may be used in the production of 
“getters” for fixing residual gases in evacuated housings, 
such as those of discharge devices. 

From time to time the technical literature describes 





Grooveless paper disk coated with powdered iron records 
and reproduces music or voice on this General Electric 
toy. Turntable revolves at 20 rpm with pick-up arm sup- 
ported clear of record by grooved plastics disk mounted 
on turntable post. Disks 8 in. diam can be erased with 
a small permanent magnet held on the record as it 
revolves. Speaker also serves as microphone. 
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uses for glycerine in connection with the production of 
electrical batteries or accumulators. In the production 
of storage batteries with alkaline electrolytes, glycerine 
is employed not only in the preparation of the metals 
used in such accumulators (9), but it is also specified 
(10) in the production of positive electrodes for alka- 
line storage batteries. In a case (11) where a solution 
of sodium hydroxide serves as the electrolyte of the 
storage battery, glycerine is added to the electrolyte as 
a means of lessening chemical action of the negative 
electrodes. 

In still another instance (12), an electric battery may 
be made with electrodes that are formed of cadmium 
and vanadium pentoxide. In this battery an electro- 
lyte is used containing gum arabic or gum tragacanth, 
with glycerine or glyceryl acetate. In foreign: patents 
(13) describing the manufacture of improved storage 
batteries of the lead-lead dioxide type, glycerine is 
present in the liquids that are suitable for use either as 
the forming solution for the lead electrode plates or for 
the electrolyte of the battery. In other patented prod- 
ucts, glycerine is employed in special electrolytes for 
charging or charging and desulfurizing storage bat- 
teries (14). 


Applications in Instruments 


Many types of automatic recording and controlling 
instruments have employed various properties inherent 
in glycerine. An interesting and unusual application is 
glycerine’s utilization in apparatus for monitoring gases 
for the purpose of detecting toxic or corrosive fumes. 
Essentially, the equipment consists of a pair of elec- 
trodes and an electrolytic contacting medium forming 
part of the circuit between the electrodes—this medium 
being reactive with the deleterious material in the 
atmosphere. One of the electrodes dips into a part of 
the electrolyte that is exposed to the gas being moni- 
tored, while the other electrode dips into the portion 
of the electrolyte which is protected from such exposure. 
Thus, for detecting chlorine and bromine vapors, the 
reactive electrolyte consists of a mixture of glycerine, 
starch (as a thickener) and potassium chloride. The 
glycerine, being hygroscopic, serves to prevent evapora- 
tion of the moisture from the electrolyte between the 
electrodes, thereby maintaining the sensitivity of the 
equipment. It is claimed (15) that by means of -such 
a device and its variations it is possible to detect dele- 
terious gases eyen in a concentration as low as a few 
parts per million. Aside from its direct employment in 
electrical instruments, glycerine is useful in the prepara- 
tion of various papers and inks required for electrical 
recording equipment (16, 17, 18). Of kindred interest 
is the use of glycerine in the production of electrically 
conductive inks (19, 20). 

Glycerine’s physical properties may be called into 
play in the solution of various problems in electrical 
products. Its hygroscopic action and lubricating effect 
have been employed, for example, in connection with 
electrical contact elements or brushes. In this case (21) 
the life of a porous block of electric conductive material, 
used in the manufacture of commutator and slip-ring 
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brushes, is increased, especially in a dry atmosphere, by 
impregnating the block with a lubricant consisting of 
a solution of glycerine. 

In another instance (22), the so-called adhesive 
property of glycerine is employed in the production of 
insulated magnetic-core material. In this process, an- 
nealed, insulated magnetic cores of high space factor are 
prepared from strip material by coating the strips with 
a thin film of glycerine. Flake insulation, such as mica, 
is blown against the glycerine-coated strip, which is 
then wound on a rotating mandrel. The core is heated 
to a temperature sufficient to volatilize the glycerine 
(above 300 C) and then to a temperature between 600 
to 1000 C to strain-relieve the wound core. Insulating 
films of essentially one-layer thickness are obtained, 
since excess flakes are not retained by the adhesive 
action of the glycerine. 

Glycerine’s reactivity is illustrated in a special induc- 
tance core composition, the material being intended for 
the cores of tuned, intermediate transformers for radio 
apparatus (23). For this purpose two parts of iron 
powdered to flour fineness are mixed with one part of 
litharge and sufficient glycerine to form a paste. This 
paste is poured or injected into the transformer housing. 
The coils and condensers are then placed in the correct 
position to obtain the desired characteristics. The iron- 
litharge-glycerine composition hardens in a few hours 
without change of volume, so that the space relationship 
of the coil is maintained. OoO0 
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Deflection Beam Tubes 


Cathode beam tube with double target iso- 
lates input from output, offers some unusual 
control possibilities. 


PAUL GLASS 
Electrical Engineer, Askania Regulator Company 


As pointed out by Walther Richter in a recent article 
in ELectricAL MANUFACTURING (1)*, the conven- 
tional electron tube has its serious shortcomings in cer- 
tain applications. For one thing, controlling (grid) 
and controlled (plate) circuits are not independent of 
each other, and hence, there is no separation between 
input and output circuits. In addition, d-c signal volts 
above a rather substantial level, rather than millivolts, 
are required to control the plate current. 

Richter suggested that output and input circuits 
could be isolated by use of a magnetic field influencing 
a stream of electrons in a modified cathode ray tube. 
Such tubes, based on the principle of electron beam 
deflection rather than intensity control, have been in 
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Deflection Suppressor 
Heater plates grid 





Cathode ; ‘ “Second anode 
Grid first anode Target 





Fig. 1—Schematic diagram of deflection beam tube. 
Beam of electrons, produced by the electron gun at left, 
is intercepted by target electrodes. 


existence for years (2). Like a cathode ray tube they 
contain an electron gun to generate a beam of electrons, 
but the beam is intercepted by target electrodes instead 
of by a fluorescent screen at the far end of the tube. 
Deflection of the beam determines how many of the 
beam electrons are intercepted by each of the targets. 
A typical tube of this type is sketched in Fig. 1. 

Beam deflection can be achieved electrostatically or 
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Series R Stepper 


Three basic types of A.C. 
and D. C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16" x 1 3/8” 
x 1’. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8” 

1 22" 2 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., of 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 





Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 am 
at 230 v., 60¢., A. C. 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16” dual contacts 
minimize arcing. 


U ts a Coutrol Problem.. 


Guardian HAS the ANSWER! 


Name a Relay, Switch or Solenoid problem... 
99 times in 100 Guardian has the solution. Sub- 
mit your specifications for application data and 
cost-free recommendations. 


GUARDIAN 


1627-3 W, WALNUT STREET 


COMPLETE CONTROL ASSEMBLIES: 


Guardian engineers are tops at designing complete assem- 
blies, from simple start-stop controls to the complexities 
of time-delay, timing, counting, multiple credit, add and 
subtract or sequence operations. Thousands of Guardian 
control applications attest to Guardian’‘s flexibility. Without 
question—Guardian qualifies to design and furnish com- 
posite parts or completely packaged control assemblies— 
housings, mountings and harnesses—all set to plug in! 
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magnetically. Electrostatic beam deflection is accom- 
plished by deflection plates within the tube. Electro- 
magnetic beam deflection is effected by sending a signal 
current through deflection coils, usually arranged out- 
side the tube; by permanent magnets, or by magnetic 
fields originated by the earth. In all cases there is 
complete separation of input and output circuits. 

A typical target arrangement of a deflection beam 
tube is shown in Fig. 2. With the beam at center, equal 
numbers of electrons are intercepted by each target, and 
zero potential difference exists between them. If the 
beam is deflected in the direction X-X, one target cur- 
rent increases while the other decreases, thus producing 
a potential difference whose sign and magnitude is 
determined by the sign and magnitude of the input 
signal. A sample set of characteristics showing target 
current vs deflecting voltage is reproduced in Fig. 3. 
The tube on which these characteristics were measured, 
shown below in Fig. 4, contains a conventional electron 
gun as used in cathode ray oscillograph tubes. Maxi- 
mum target current is of the order of 100 microamp, 
and the beam has a circular cross-section of about 2 mm 
diam measured in the target plane. The deflection sen- 
sitivity is of the order of 30 microamp per volt of input 
signal. 

Obviously, a gun design intended to produce a beam 
of small cross-section for cathode ray tubes is not 
necessarily the best for deflection beam tubes. A wedge- 
shaped electron sheet, for instance, is capable of furnish- 
ing a greatly increased target current at much higher 
deflection sensitivity. A tube of this type, recently de- 
veloped, supplies maximum target currents as high as 
5 milliamp with a deflection sensitivity of 300 micro- 
amp per volt. This tube is only 5 in. long. 

Variety of available beam deflection methods suggest 
a wide field of industrial applications. One is a “‘d-c 
transformer.” Wherever it becomes necessary to con- 
nect points in a d-c circuit that are on a differential 
potential level, the d-c transformer has been sorely 
missing ; for example, where it is desired to connect 
output to input in order to close a feedback loop in an 
amplifier. D-c transformers could also be used in power 
circuits where for the purpose of measurement or con- 
trol, voltages are to be derived from different points 
throughout the circuit. 

The deflection beam tube offers a solution to this 





Fig. 4—A 12-in. deflection beam tube (below) for which 

the characteristics are shown in Fig. 3. The second base, 

at right, contains target and suppressor connections. The 

20-in. deflection beam tube (top) is designed for meas- 
uring magnetic field of material samples. 
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problem. If an electromagnetic deflection coil is used 
as input element, the signal source is completely jso- 
lated from the rest of the circuit. Moreover, to obtain 
an output current directly proportional to the input 
current, it is only necessary to provide a second deflec- 
tion coil connected in a negative feedback loop to the 
output circuit. In addition to its isolating property, the 
deflection coil can be matched to the particular level of 
the input signal source by properly selecting wire size 
and number of turns. 

Addition of the feedback coil makes use of the fact 
that more than one deflection coil can be arranged on 
one beam tube. Each coil can be connected to a different 
signal source at a different potential level. These signals 
can be combined in such a way that the circuit output 
will be proportional to the sum of the signals in ac- 
cordance with magnitude and polarity of each. The 
principle of summarization can be further extended if 
the other possible deflection signals are considered. 
Hence, it becomes possible to add, say, a d-c current, 
a d-c voltage and a magnetic field. The tube lends 
itself also to the design of circuits performing multi- 
plication, division and other computations. 

When electrostatic deflection plates are used as input 
elements, a voltage source can be connected to them 
without appreciable current drain since the resistance 
between these plates is very high. If this source is a 
standard cell, for instance, a new source of constant 
potential can be established which is controlled by the 
standard cell and yet is capable of supplying power to 
the consumer circuit. 

The deflection beam tube is capable of measuring 
magnetic fields. Tubes have been used to measure in- 
tensity and direction of the earth’s magnetic field and 
others have been adapted to measuring the magnetic 
field of material samples. For the latter use, special 
tubes were developed that provide increased deflection 
sensitivity by increasing the tube length and restricting 
the envelope diameter in the region of maximum sen- 
sitivity so as to admit the samples to the electron beam 
as closely as possible. A tube of this type is shown 
at top in Fig. 4. 

Whenever small mechanical displacements are to be 
detected without any back reaction on the mechanical 
system, a small permanent magnet carried by the me- 
chanical element can be used to deflect the electron beam 
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plant by our experienced, fac- 
Ne tory-trained engineers. 


RIGHT PRICE — To allow widest 
margin in pricing for competitive 
selling ... FASCO “Custom En- 
gineering Service” utilizes the 
economy of a basically standard 
production line motor . . . custom 
engineers it to fit your special 
needs. 


EFFICIENT PERFORMANCE — So 
important to the success of your 
product ... proved by FASCO’S 
continuing success and growth 
- . . attained by building the 
maximum in quiet, economical, 
trouble-free operation into 
motors for many thousands of 
products that have served users 
with full satisfaction. 
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FASCO QUALITY — Adds anextra 
measure of value to your prod- 
uct. Every step in the manufac- 
ture of FASCO Motors .. . from 
raw stock to final test .. . is 
under rigid uniform control of 
the most precise instruments 
and methods, 


DEPENDABLE MANUFACTURER 
—Not a giant plant, nor a small 
one. But a medium-size (250,000 
sq. ft.—1,000 employees) well. 
established reputable manufac- 
turer you can depend on for 
‘delivery as well as for quality of 
product. 
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and produce an electrical signal. In this manner, it is 
possible to translate into electrical signals the displace- 
ments of elements such as gyros, instrument pointers or 
floats without any disturbance on the primary mechan- 
ical system. 

When a suitable periodic motion is applied to a per- 
manent magnet in the vicinity of the electron beam, an 
alternating output voltage of desired frequency and wave 
form is obtained. A rotational magnet speed of 4 rpm, 
for example, will produce sinusoidal output frequency of 
%5 eps. This low-frequency generator avoids the use 
of sliding contacts, provides infinite resolution and fur- 
nishes a wide range of easily adjustable frequencies. 

Since the electron beam is free from friction and 


inertia, many applications in industrial control and 
servo systems can be visualized. Other possible appli- 
cations are found in the design of modulator, detector 
limiter and pulse circuits. As the particular advantages 
of these tubes become more familiar to circuit designers 
deflection beam tubes will be applied increasingly to the 


solution of industrial circuit problems. ooo 
Cited References 
1. “Some Limitations of Electron Tubes,” Etgc- 
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3. “Deflection Beam Tube,” Paul Glass, Electronic 
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Spin-Test for Armature Varnish 


First introduced a decade ago, recent refine- 
ments in test equipment and procedures make 
it possible now to apply strict engineering con- 
trol to an important element in motor design. 


ROBERT F. SHARROW 
Fractional-Horsepower Motor Divisions 
General Electric Company 


ANY methods of determining the quality com- 
parison of different treating varnishes and treat- 

ment processes are in use by motor manufacturers today. 
Most of these manufacturers test the completed motor 
to actual electrical failure by cycling the fully-loaded 
or over-loaded motor within the standard operating 
speed range but at elevated ambient conditions. When 
the ambient temperatures are high enough to shorten the 
testing time to one of reasonable length, they are con- 





Fig. 1—High-speed armature-spin test stand: (a) vibra- 

tion displacement meter; (6) automatic time-temperature 

recorder; (c) ventilating equipment for removing oil 
fumes; (d) speed control rheostats. 
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fronted with possible failure of the motor bearings, leads, 
and brushes, because these parts are not required to op- 
erate under similar high temperatures in service. Lower- 
ing the test temperature to the maximum encountered 
in service, results in prolonging the test to such a point 
as to make it useless for rapid determination of the 
varnish treatment quality level. 

The “Spin Test’? was designed by the Fractional- 
Horsepower Motor Engineering Division of General 
Electric primarily for rapidly determining the quality 
level of all armature-treating varnishes and the treat- 
ment processes involved. In effect it provides an en- 
gineering tool for (1) scientific selection of the varnish; 
(2) investigation of a high-production process to de- 
termine ideal adjustment of variables; and (3) control 
of the established treatment process to consistently pro- 
duce a high quality production level. Ability of a var- 
nish treatment to withstand extreme service conditions 
may now be definitely proven thereby eliminating the 
varnish or any portion of the treatment process as the 
cause for service complaints. 

Essentially, the test is a high-speed, high-temperature 
procedure to investigate the bonding strengths of var- 
nishes. (The bonding strength of a wound-armature 
varnish treatment is that characteristic of the varnish 
which results in the wound armature being cemented 
into a solid mass, permitting no relative movement of 
the constituent parts.) Historically, the method goes 
back some ten years. Early apparatus was crude and 
many weaknesses were found in the system, while re- 
sults were frequently erratic and difficult to control. 

About ten years ago when the spin test was first 
introduced, the test apparatus was crude, and results 
showed many inconsistencies. In the new apparatus 
(Figs. 1 and 2) the cycling process is quite similar to 
the early process but refinements have made possible 
the narrowing down of the failure boundaries to a 
limit considered safe from an engineering standpoint. 
Details follow: 

Shown in the raised position the hinged, counter- 
balanced door is a double-walled enclosure well, insu- 
lated with fiber-glass between the walls. An inner wall 
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ALL SIZES: 00 to 13 and to 1'% inch inside diameter 
ALL COLORS: red, white, blue, yellow, black and green 


Ideal for use in covering coil leads, 
transformer leads, coil interconnec- 
tors, pigtail brush leads and other 
electrical insulation applications. 


MITCHELL-RAND COTTON SLEEVINGS, are 
of long staple fiber yarn, have all of the electrical 
insulation, strength and flexibility characteristics 
of Miraglas Sleevings and are recommended to 
users who prefer cotton to fiberglas. COTTON 
SLEEVINGS are available with treatment to pre- 
vent frayed ends and in sizes to 112 inch ID. 


MIRAGLAS* BRAIDED SLEEVINGS, of con- 
tinuous filament fiberglas yarn, are most efficient 
for insulation requirements which call for ex- 
cessive heat resistance, high tensile and dielectric 
strength, space conservation and flexibility . . . 
they resist rotting, excessive heat, moisture, over- 
load, acid and dirt. They are available in two 
average wall thicknesses: .008” and .006” with 
inside diameters from 1/16” to 1/2” in 1/16” in- 
crements (there is no 7/16" ID sleeving) .. . 
MIRAGLAS SLEEVINGS are available untreated or 
impregnated to prevent frayed ends. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE A 
AND TWINES « CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE 


POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARI 
TAPE » MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING « COT 
SLEEVINGS + IMPREGNATED VARNISH TUBING « INSULATED VA®NISHES OF AiL TYPE 
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Fig. 2—Armored spinning chamber shown with counter- 

balanced door open: (a) water-cooled bearing housings; 

(6) test armature; (c) torque rod; (d) preheating arm- 

ature; (e) magnetic pick-ups; ({) tachometer generator; 

(g) high-speed driving head; (h) belt tension control; 

(i) hot air circulating blowers; (j) safety switch; (k) 
cooling water for bearings. 


of %-in. steel acts as a barrier against flying pieces 
should an armature fly apart during test. This door 
when lowered, encloses the spin-test chamber which is 
then an integral part of a recirculating air-flow blower 
system through which the oven air is swept at high 
velocity. This recirculating system too is double-walled 
throughout with fiber-glass insulation between. Three 
Calrod-type heating units provide the necessary heat 
to the air blast. An automatic time temperature recorder 
is incorporated into the oven control equipment to ac- 
curately record data on both spin-test temperatures and 
preheat times. The thermotector for this recorder is 
placed beneath the test armature so that the oven air 
must pass over the armature before contacting the 
thermotector. 

Water-cooled ball bearings, into which the test arma- 
ture journals are secured by collets, are suspended 
pendulum fashion between the bearing supports simi- 
lar to the method of suspension for dynamic balancing 
machines. Two magnetic pick-ups are connected by fine 
steel rods to the ball bearing housings. These pick-ups 
are separately plugged into a special metering device 
calibrated to read actual vibration displacement in mils. 

Driving of the test armature is accomplished by suit- 
ably securing the test armature assembly to the high- 
speed driving head by means of a thin steel torque rod. 
As with the early process, variation in test speed is 
obtained by varying the frequency of the induction 
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motor drive, the difference in pulley diameters pg; 
such as to allow the 30,000 rpm top speed of the test 
The torque rod drive of the test armature makes pos- 
sible the continuous measurement of armature speed by 
a tachometer generator mounted at the pulley end of 
the driving head. 

When the new equipment was first placed into ge 
it was necessary to determine how the test armature 
temperature compared to the recorded oven air tem. 
perature during preheating. It was hoped that ¢op. 
siderable time could be saved in preheating because of 
the better heat flow characteristics of the high air-flow 
oven. A series of temperature rise curves was made 
using the standard test armature, comparing the arma. 
ture temperature as measured by an embedded thermo- 
couple, with the recorded oven temperature. When a 
cold armature was placed in a cold oven and heated to 
150 C, the armature temperature lagged the recorded 
oven temperature by about 15 min. When the oven was 
opened for several minutes, it was noted that the oven 
temperature dropped at about the same rate as the 
armature temperature. On closing the oven and again 
starting the heating cycle, it was noted that the test 
armature again lagged the oven in reaching test tem- 
perature but by a smaller interval of time. Hot oven 
tests produced similar results. From these curves the 
following test requirements for preheating were estab- 
lished. 

1. To insure correct test temperature of the standard 
test armature, the recorded oven temperature must 
always indicate proper test temperature for a 
period of 15 min before testing is begun. 

. To shorten the period required for initial tempera- 
ture rise, place the next armature for test in the 
oven at the same time one is installed for spinning, 
This armature will preheat to approximately oven 
temperature during the testing of the installed 
armature. 

3. Complete the testing of all armatures at one tem- 

perature before proceeding to the next temperature, 


bo 


Description of the New Cycling Process. The new 
spin-test cycle is as shown in the table. Two armatures 
for test are placed in the cold oven, one being secured 
into the spinning assembly by tightening the collets 
onto the shaft journals, the other placed on the bottom. 
The door is lowered, the circulating water for cooling 
the bearings turned on, the automatic oven control set 
for 100 C and the recirculating blower started. After 
the time-temperature recorder has indicated 100 C for 
15 min, the drive motor is started and the indicated 
test armature speed brought up to 14,000 rpm. This 
speed is held for 10 min with vibration measurements 
at both the commutator end and the end-turn end of 
the armature recorded at the beginning, the middle and 
the end of the 10 min period of test. A timer light 
blinks on when the 10 min spin is completed. The speed 
is then increased to 17,000 rpm where it is held for 10 
min, the same vibration measurements being taken and 
recorded. Speed is then increased to 20,000 rpm under 
same conditions. After this 20,000 rpm run the spinning 

(Continued on page 190) 


ELECTRICAL MANUFACTURING 





IN HIGH TEMPERATURE 
APPLICATIONS 


Suct pyre t D oe 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 11] BROADWAY, NEW YORK,N.Y. © General Offices and Works: NIAGARA FALLS, N. Y. 


AUGUST 1949 








N EW Materials, Equipment, 


Electrical and Mechanical Parts, Finishes — 





A-C MAGNETIC STARTERS 


Across-the-line starters with three poles are available 
for starting and reversing polyphase motors to 200 hp, 
550 volts, 60 cycle. Four pole starters, with ratings of 
7% hp, 550 volts, 60 cycles maximum are suitable for use 
with externally reversible single phase motors of the four- 
wire split phase, capacitor or repulsion induction types. 
Applications include machine tools, woodworking ma- 


chines, and similar equipment. Starters are suitable for 
inching, jogging, or plug-stop operations as well as direct 
reversing service. They consist essentially of two magnetic 
contactors interwired for reversing operation and mechan- 
ically interlocked, with or without thermal overload pro- 
tection. Supplied with NEMA Type 1 general purpose 
enclosures; can be furnished without enclosure for built-in 
or switchboard application on special order. Starters fea- 
ture low coil-pick-up voltages. Ward Leonard Electric 
Co., 34 South St., Mount Vernon, N. Y. 


FOUR-WAY SOLENOID VALVES 


Compact %-in. double-solenoid directional control four- 
way valve (Type 89) has been designed for applications 
where the direction of flow to and from double-acting 
cylinder or fluid motor is required. Suitable for use on 
self-contained hydraulic units and also as components on a 





wide variety of machine tools. Valve capacity is 3% 
gpm, tested for internal leakage of less than 2 cu in. per 
min at 500 psi. It is detented in both positions and has 
a maximum operating pressure of 1000 psi with 5 psi 
(max) on drain. Solenoids are of the intermittent duty 
type and are available for 110, 220, 440-volt, 60-cycle opera- 
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tion. Usual mount in horizontal position; can be mounted 
in vertical position if required. Overall dimensions are 8 
in. long, 4% in. high, 2% in. wide; weight, 8 lb. Available 
with intermittent duty solenoid or with one continuoys 
duty solenoid. John S. Barnes Corp., 301 South Water 
St., Rockford, II. 


A-C, D-C INTERLOCKING RELAY 


Interlocking relay (Series 30500), added to standard 
line of telephone and power relays, is available for a-c or 
d-c operation with as many as 12 springs. D-c type can be 
provided with copper slug coils for applications requiring 
“slow operate” or “slow release.” Contacts may be sup- 
plied either single or twin and with contacts of various 
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precious metals having ratings as high as 6 amp, 110 
volts a-c non-inductive. Unit comprises two separate inter- 
locked relays. When the lock-up relay is energized, auto- 
matically locking-in by means of a tension spring catch, it 
holds the armature in the energized position even when the 
electrical circuit is opened. When second relay is energized 
it automatically releases locking relay from its mechanic- 
ally held position. Phillips Control Corp., 84 West Jefferson 
St., Joliet, Tl. 


MULTI-DECK TAPSWITCH 


Miniature single-pole tapswitch (Series 5000), previ- 
ously available with up to 10 contact positions, is now 
available as a series of decks and designed for 10 (or less) 





contact positions per deck. Each deck adds 13/16 in. to 
overall length. Switch is rated to break 1 amp at 115 volts 
a-c. Contact arrangement is either make-before-break or 
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Soldering small connections quickly is 
no problem for the owner of a Drake 
“Instant Heat” Solder Gun. Just flick 
the switch and the iron is hot in a 
few seconds. An electric light throws a 
spot directly on the point to be soldered 
... and the job is done... easily... 
without waiting for the iron to heat. 


The gleaming red housing is Chicago 
Molded Plastics, of course. The plunger 
molded phenolic material provides ex- 
cellent heat and electrical insulation and 
holds the weight of this portable tool to 
a minimum. 


* * * * 


Here, again, molded plastics have 
been utilized to enhance the quality 
and utility of a product with definite 
production economies resulting. 


The sleek, colorful housing gives this 
equipment tremendous sales appeal. 
It looks every inch the fine tool that 
it is. The plastic material selected in- 
sures rigidity and strength, yet is light 


Chicago Molded Plastics — of course! 


in weight and contributes materially 
to ease of handling. Likewise, it pro- 
vides high electrical and heat insula- 
tion insuring both comfort and 
safety. Since the entire housing and 
pistol-grip handle are molded as a 
simple two-piece unit, assembly op- 
erations are reduced to a minimum 
resulting in lower production costs. 


These combined advantages could 
not have been obtained in any other 
type of material. Furthermore, the 
nature of the job called for the 
plunger molding process. No other 
method would produce such uniform 
density and accuracy in the molded 
part. At the same time, production 
is fast and economical. It is a situa- 
tion which again illustrates the im- 
portance of selecting the right plastic 
molder . . . one with knowledge that 
comes with experience ... with un- 
limited facilities for all molding 
methods and the ability to use the 
one best suited to the job. 





You'll find Chicago Molded fully 
measures up to these requirements. 
The fact that America’s industrial 
leaders come to us again and again 
is ample evidence. So . . . whether 
you are merely in the “discussion” 
stage or are ready for quotations, talk 
things over with a Chicago Molded 
engineer. There’s no obligation. 


CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 





1024 N. Kolmar Ave., Chicago 51, lll. 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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...192 PAGES of | 
USEFUL INFORMATION : 


Engineers, designers. purchasing agents ~~ 


GET YOUR COPY 


You will find complete data on the lamps used ip 
pilot lights. 


And illustrations — all full size—of hundreds of 
items you will use. 


There is a table of resistors for operation of 
lamps on all voltages. 





Complete dimensional data on each unit. 
More than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3,N. Y. TELEPHONE SPRING 7-1300 


Wile for Handbook ¥-149 


Quantity 
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Vi 
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PRODUCTION FOUNDRIE 


THE WHELARD COMPANY 
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break-before-make, depending upon application. When 
switch is not required to make or break circuit, contact 
capacity is 5 amp at 115 volts a-c. Grayhill, 4524 West 
Madison St., Chicago 24. 


FILAMENT TRANSFORMER 


High-reactance 60) cy- 
‘ cle transformer (RCA. 
203T1) is intended for 
operating the filament 
of RCA-5771 power 


8" f 

tube without use of 

auxiliary current-limit. 
ing reactor. It is de. 

’ 


signed to limit the fila. 
ment starting current 
of the tube to its rated 
maximum value of 09 
amp. Transformer js 

‘ provided with primary 
voltage taps at 195, 205, 215, 225, 235 and 250 volts, and 
a center-tapped secondary; secondary output is 7.7 volts 
+5 per cent at 170 amp. It is vacuum-impregnated for 
high moisture resistance and is of open-type construction for 
good heat dissipation. Ambient temperature rating is 45 (, 
measured in accordance with RMA standards. Approxi- 
mate overall dimensions are 7 in. long, 8 in. high, 10% in, 
wide; base 5 x 7 in. Weight is 48 lb. Radio Corporation 
of America, Tube Dept., Harrison, N.J. 


GEARSHIFT DRIVE 


Self-contained selective speed drive (Type R4) com. 
bining an integrally mounted motor and a four-speed trans- 
mission is intended for in-built applications in machine 
tools and other production equipment. Gear ratios are: 
low, 4 to 1; second, 2 to 1; third, 1.33 to 1; and high, 1 to 1. 
Units are built with four speeds in ratings of 3 hp at 
900 rpm to 10 hp at 1800 rpm, with eight speeds in ratings 
of 1% hp at 1200/600 rpm to 5 hp at 1800/900 rpm, are 





t 
{ 





instantly reversible in all speeds by using motor reversing 
control. The four-speed drives are furnished for operation 
on 2- or 3-phase, 25, 50 or 60 cycle, 220/440 or 550 volt. 
Eight-speed drives are designed to operate on 3-phase 50 
or 60 cycles, 220, 440 or 550 volts and can be supplied 
with either constant torque or constant horsepower motors. 
All helical heat-treated gears are cut from steel forgings. 
Large oil reservoir is equipped with magnetic drain plug. 
Plastics handwheel is provided for inching the machine 
spindle. Lima Electric Motor Co., Lima, Ohio. 


POLYVINYL-CHLORIDE COMPOUNDS 


Plasticized polyvinyl-chloride resin compounds (Geon 
plastics) available in ready-to-use uniform cubical granules 
for extrusion, calendering, and molding are said to offer 
improved uniformity and better quality control of product 
since uniform granules make possible even and complete 
heating of compounds thereby minimizing porosity. Manu- 
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thousands 
of brush 
specifications 


A half century of research and testing to develop 
the most serviceable brush characteristics for a 
wide range of applications has provided Speer 
with specifications for several thousand brush 
grades. Conversion of this large assortment to 
a smaller number, with superior operating char- 
acteristics passed down, makes Speer’s standard 
line of carbon brushes actually the best of the 
best. A good reason for you to specify Speer Carbon Brushes 


<>- for all your commutating jobs, whatever your requirements. 


aNilol Mael Ta Ntha brushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
ARERR CHICAGO: CLEVELAND DETROIT: MILWAUKEE* NEW YORK+ PITTSBURGH 
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Chemical Co., Dept. J-8 Rose Bldg., Cleveland 15. 





a CENTRIFUGAL SWITCH 


“tou h nut” Af a 3 Redesigned centrifugal switch is intended for pluggin 
of overspeed or underspeed protection, . 


non-plugging and 





motion-interlocking applications on machine tools and other 


9 industrial machinery. Switch has an operati : 
. to crack? : eating ge (om 


tacts to open or close) from a minimum of 125 rpm to a 
a e 9c ea il eos > 
Is it the removal of: maximum of 2530 rpm. It incorporates a ball bearing 
e oils or greases? *¢ carbon smuts? 
¢ buffing compound residues? ¢ soldering flux? 
¢ pigmented drawing compounds? * tarnish or rust? 
¢ lime scale or mill scale? ¢ rust preventives? 


Or is it preparation for: 
¢ electroplating? ¢ galvanizing? * painting? 
* porcelain enameling? «+ anodizing? * welding? 


FRE When these things bother you, remember 

that there is no charge for Oakite advisory 
service on any metal-cleaning job. Just write to Oakite | 
Products, Inc., 18H Thames St., New York 6, N. Y. { 


mounted on the contacting arm to minimize friction, con- 


tact-blade stops to reduce wear, and sealed and permanently 
lubricated ball bearings to eliminate maintenance. Avyail- 











INDUSTA Pa nS SED. OF, able in dust-tight and oil-resistant enclosures for surface 

bu G MATERIALS - METHODS - SERVICE or flange mounting with standard contact arrangement, 
Technical Service Representatives Located in Also available for use in permissible enclosures for haz- | 
Principal Cities of United States and Canada ardous locations. Euclid Electric & Mfg Co., Madison, 4 
Ohio. j 





ciation - .DIRECT-MOUNTED MOTORS 
S,8 s 
positive action under the most Complete line of motors (Unimount), available from 


¥Y% to 500 hp, is designed for direct connection to driven 
severe duty 


machinery. Machined bracket provides for direct mounting, 
thus effecting considerable saving in space and improving 





Control Switches 
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appearance of machine. Used on machines such as pumps, 
compressors, mixers, machine tools, blowers, woodworking 
machines and grinders. Integral mounting brackets with 
a variety of bolt circle and surface layouts, including foot- 
less NEMA Style C face type, and other combinations can 
be supplied. U. S. Electrical Motors, Inc., Los Angeles 54. 


Simple . . . rugged . . . economical. 
Zenith Control Switches cut costs, are 
trouble-free, and will give maximum de- 
pendability under the heaviest loads. Long 
sensitive life—more quiet operation—years 
of duty without servicing. 


% Transfer Timers % Reversing Starters 


ROTARY ACTUATOR 


* Interval Timers %& Process Timers 
% Program Timers *% and Always Special E ‘ ‘ 
% Remote Control Equipment Right-angle type electric motorized rotary actuator 


(Rotorac) originally developed for intermittent duty air- 
craft applications is said to be readily adaptable to indus- 
trial applications. It meets the applicable requirements of 
AN-M-10a, AAF 41251, and TN-TSESE-1 specifications. 
Essentially consists of a 26-volt d-c explosion proof te 

Cc 8) . versible geared motor (magnetically braked), a right-angle 
OEE TE power take-off, and provision for controlling the number 


There's a Zenith Control Switch to meet 
your needs—WRITE FOR CATALOG 
TODAY. 


Standard for Switches for Over 25 Years 
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(flen woth ts weight tn Gold! , 


When production groans to a halt because of bro- 
ken or fractured equipment, many shop-owners 
would gladly pay the price of gold for the few 
ounces of bronze needed for a reliable repair- 
weld. 

They don’t have to, of course. For repair-weld- 
ing with Anaconda Bronze Rods—particularly 
Tobin Bronze*—is a low-cost, low-temperature 
method of oxyacetylene welding on cast or mal- 
leable iron, steel or copper alloys. 

Over the decades that time-tried Tobin Bronze 
has served so well, many “new” rods and pro- 
cedures have sprung up with mushroom-like 
growth, only to disappear as quickly—victims of 
their own lack of dependability! 

Whether you do your own repair welding or 
call on outside help, play it safe—insist on genuine 
Tobin Bronze. 


49152 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


*Reg. U.S. Pat. Off. 
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DON’T SCRAP IT... BRONZE WELD IT! 


Bronze welding is safe, speedy and economical. Large or 
small, bronze welds are tough and readily machinable, 
high in strength and low in residual stresses—an ideal 
combination for repair welding, for building up worn sur- 
faces, and for production welding, too. Tobin Bronze and 
other Anaconda Welding Rods are described in this NEW, 
17th Edition of Publication B-13. Write for a copy. 











BRONZE WELDING RODS 
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with the . . 


Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem ... and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 








SSS : APPROX. 
<1 1/3 SIZE 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— 
USE R-B-M INDUSTRIAL CONTACTORS 


- R-B-M Industrial Contactors, with interchangeable nor- 
mally open and normally closed contacts, can be mounted 
in minimum space without sacrificing accessibility. You 
will also find that the initial low cost of R-B-M, plus long 
and dependable performance, will save you money. 

Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to 
8 pole non-reversing—2 to 4 pole reversing. Open and 
enclosed types. Write for Bulletin and Price List on your 
company letterhead. 


Dept. L-8 R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 
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of shaft revolutions between desired limits. Limit 
are externally adjustable between zero and the maximy 
specified. Electrical position transmitter available jn oe 
optional types, General Electric d-c selsyn 3-wire Type 
8TJ9 for use where accuracy is independent of wil pe 
fluctuation, or potentiometer for use with voltmeter indi. 
cator or for bridge circuit control. Intermediate or « 


SWitches 


cen- 





ter” position switch may be substituted for a position jp. 
dicator to stop unit at selected point between limits whey 
a separate circuit is energized. Thermal overload pro. 
tector is optional. Basic model is available with two motor 
ratings: standard power and extra power. On special order 
various modifications in design may be made. Airborne 
Accessories Corp., 25 Montgomery St., Hillside 5, N, J. 


A-C TIMING MOTOR 


Self-starting, synchronous, 
subfractional - horsepower 
timing motor is available 
in a wide range of speeds, 
from 1 to 720 rpm at 115 
volts, 60 cycles. Can be 
furnished with external gear 
reduction to provide output 
speeds of 1 revolution in 10 
min to 1 revolution in 72 
hr. Torque developed is 
40 in.-oz at 1 rpm. Unit 
features a two step-cut bal- 
anced flat band spring rotor 
construction and solenoid brake attached to back of motor 
which operates in conjunction with starting switch. When 
motor is turned off, solenoid brake stops motor instantane- 
ously, thereby eliminating coasting. Overall dimensions are 
2% in. wide x 3% in. high x 1%¢e in. deep. Hagen Manufac- 
turing Co., Inc., Baraboo, Wis. 





Sturdy and compact treadle-type of foot switch is suit- 
able for use in a variety of electrical equipment such as: 
riveting, stapling and fastening machines, electrical man- 





gles, intercommunicating systems, signaling devices, wite 
recorders and others. Sensitive actuating mechanism 1s 
said to be equally adaptable for operation by foot, finger, 
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Advanced design radial commutator—moulded by Kurz-Kasch, 


96 copPER SEGMENTS, 96 interleaving 
mica segments, 1 mica ring, 1 steel 
ring-—all but one with intricate con- 
tours! All to be insulated to prevent 
arcing. All to be bonded together 
without displacement of any insert 
and without seepage of bonding ma- 
terial. The completed assembly to 
withstand machining—dipping in 
molten solder—150 Ibs. of centrifu- 
gal force per segment at 10,000 RPM! 
That was the problem. Obviously ‘it 
called for plastics. But what a job for 
plastics ! 


Brown-Brockmeyer engineers 
knew what superior performance 
hinged on this advanced design. It 
allows placement of the centrifugal 


brush-lifting device in the commuta- 
tor case, without the complication of 
rods, pins or hinges. It allows more 
room for better wire connections and 
conserves shaft length. It even saves 
copper. It’s a great step in motor de- 
sign and moulding technique—and 
it’s in production now. 


Wouldn’t you like to work with a 
moulder that can cooperate closely 
with your Design and Engineering 
sections—that’s staffed and equipped 
to handle large runs on intricate jobs 
—that knows the importance of tying 
in with your production schedules? 
We've spent more than three decades 
earning that kind of a name. And we 
can talk your job over now. 


T’S PLASTICS—OR ELSE 


for this B-Line Radial 


Motor Commutator 


} 
j 
| 

J 


CROSS SECTION 





A great new Brown-Brockmeyer Motor— 
B-Line brush lifting type. 


sea rr 


FOR OVER 33 YEARS PLANNERS AND MOULDERS IN PLASTICS 








Kurz-Kasch, Inc. * 1419 South Broadway * Dayton 1, Ohie 


BRANCH SALES OFFICE: New York, Lexington 2-6677 
Chicago, Harrison 5473 * Detroit,Woodward 2-5214 
Philadelphia, Granite 2-7484 © Dallas, Lakeside 1022 
Los Angeles, Prospect 7503 * St. Louis, Rosedale 3542 
Toronto, Canada, Adelaide 1377. 


EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 





AUG 
UST 1949 135 





PART OF 
Ree Te 





You know if the focusing coil in a television re- 
ceiver isn’t of first quality, the picture will leave 
much to be desired. We know that Wheeler focus- 
ing coils are good insurance against unsatisfactory 
pictures; that they play an important part in keep- 
ing television enthusiasts enthusiastic and in mak- 
ing new friends for this modern miracle of picture 


transmission and reception. 


We know our coils are right because we make our 
own magnet wire and other components and we 
wind the coils ourselves. We have complete con- 
trol over every step in the production of Wheeler 
coils, Our research, engineering and production 
facilities — utilized by skilled personnel — have, 
for many years, produced coils recognized for 
their quality and performance by an exacting and 


critical industry. 


We'll be glad to place our skills and facilities at 
your disposal. Write today for information on 


Wheeler coils for your application. 


tue WHEELER INSULATED WIRE CO., inc. 


DIVISION OF THE SPERRY CORPORATION 
1208 EAST AURORA ST. 


WATERBURY 91, CONNECTICUT 







BALLASTS + MAGNET WIRE + COMMUNICATIONS EQUIPMENT - TRANSFORMERS 
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or knee. It is made of heavy gauge steel, has a black 
crakle finish and a cork composition non-skid base At 
proximate overall dimensions are 2% in. wide 2u4 f. 

7 s . . ; ’ 2 In, 
long, % in. high; weight is 6/2 oz. Simonds Machine C 
Inc., Southbridge, M: ¥ 
ne., Southbridge, Mass. 


SUBFRACTIONAL MOTOR, GEARMOTOR 


Lightweight, 2-pole offset a-c motor (Type AG) is 
available in sizes from 1/100 to 1/500 hp; weight, 21 og 
Applications include heaters, fans and other equipment te. 
quiring subfractional horsepower motors. Features include 
sturdy bearing bracket, and felt-packed oil reseryoir, Holes 
in field laminations facilitate mounting. 

Gearmotor (Type Z) powered by 2-pole offset Motor, 





with single bearing lubricated from gear box, provides 
output speeds down to 2 rpm. Unit is suitable for applica- 
tions such as vending machines, phonograph turn-tables, 
and other similar equipment. Entire unit weighs 36 oz and 
measures approximately 3% in. high, 33¢ in. wide, 35% in, 
long (including shaft). Four mounting holes are provided 
horizontal to shaft on front surface, and four vertical to 
shaft on base. Supplied with brake on special order. Red- 
mond Co., Inc., Owosso, Mich. 


MINIATURE RECTIFIER TUBE 


Miniature 
1X2) 


sets as high-voltage rectifier supplying 


filament-type tube (Type 


is designed for use in television 
power to anode of cathode-ray tube, It 
is intended for use in both r-f and 
fly back types of powel supplies as well 
as for use at line Irequency, In 
fly-back supply it supplies ade- 
quate voltage and current for the anode 


powell 


powe 1 


of a 16-in. picture tube. Maximum rat 
ings: peak inverse plate potential, 15,000 
peak plate current, 10 ma; dc 
load current, | ma; frequency of supply 
300 ke. When used within its 
maximum ratings, tube is a replacement for type 1B3GT 
8016, Filament voltage and 
200 ma, respectively. Plate to filament capacitance, 1.0 
mmf. Two unconnected base pins offer tie points for fila- 
ment dropping and high-voltage filter resistor. Overall 
length is 2-11/16 in.; diameter is 7% in. Hytron Radio & 
Electronics Corp., Salem, Mass. 


ELLIPSE TEMPLATE 


Master template containing 
ellipses, ranging in sizes from % to 1% in, 
increments, are for use by engineers, architects and dralts- 
men; measures 5 by 107/16 in. Template is applicable to 
isometric 


volts; 





onan V ome 
voltage, 


current are 1.25 volts and 


grouped 
in small 


sixty compactly 


all axonometric drawings and features true 
ellipses such as projected from an angle of 35 deg. 16 min; 
each ellipse degree has accurate concentricity, It is milled 
from 0.030 in. mathematical-quality plastics material to 
engraving machine accuracy. Axes and sizes are indelibly 
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STANDARD 


SPECIFICATIONS 
OPERATION: 


Automatic (self-interrupting) or remote controlled, 


WIPERS: 


One to ten, traversing individual contact levels, 


INTERRUPTER SPRINGS: 


Form 1B (to open the operating circuit at the end 
of each step). Contacts are single platinum-iridium, 


OPERATE SPEED: 


Remote controlled operation: maximum 30 steps 
per second, Self cycling operation: average 60 
steps per second, with 48-volt power supply, 


FINISH: 


Framework and armature: cadmium; Bank contacts 
ond wipers: phosphor bronze. 


MOUNTING: 


Frame drilled and tapped at each end to accomo- 
date No, 8-32 mounting screw, 


DIMENSIONS: 


Overall lenght: 6-9/16 in; width: 2-3/8 Inj 
height: 4-5/8 in, 


NET WEIGHT: 


27 oz, approximately, 
SHIPPING WEIGHT: 


4 l|bs., approximately, 


Write for Clare Bulletin 101 
on complete details. 


For Selection - Sequence Control - Counting - Totalizing 


Selection of any channel or circuit path from a total of 26 or 52 circuits 
is provided by this new CLARE Stepping Switch. 


This selection may be at the rate of 30 steps per second on remote con- 
trol—up to 60 steps per second on self-cycling operations. Operating at 
these speeds, the switch gives a minimum life of 5 million half-revolu- 
tions or 130 million stepping operations, 


Each of the ten levels possible for the Type 26 Switch, or the five levels 
of the Type 52 Switch, is unit-molded in Bakelite. Hand positioning of 
individual contacts is thus eliminated, and each bank level is easily 
replaced if a contact becomes damaged in service. 


In operation, a pair of double-ended wiper springs is stepped over each 
bank level of 180 degrees. One end of the wipers is engaged with the 
bank contact at all times, one end is always free of the bank. The step- 
ping magnet may be remotely controlled or wipers may be stepped 
automatically by interrupting the magnet circuit through a pair of 
interrupter springs. As many as eight auxiliary interrupter springs 
may be provided for other control or signal functions. 


Like many other CLARE developments, this new stepping switch was 
designed to meet a specific requirement ... has provided an answer to 
others. Whatever your relay problem, it will pay you to submit it to 
CLARE. Sales engineers are located in principal cities for your conven- 
ience. Look in your classified telephone directory .. . or write to C. P. 
Clare & Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canada: 
Canadian Line Materials Ltd., Toronto 13. Cable address; CLARELAY. 


CLARE RELAYS 


First in the Industrial Field 








STEEL 


Every Kind 


Quick Delivery 


NEARBY STOCKS INCLUDE: 
TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 

PLATES—U, M. & sheared, 
inland 4-Way Fioor Pilate 


SHEETS—hot & cold rolled, 
many types & coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, Son Francisco 
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Motor and electrical parts manufacturers know 
that precision is all-important in lamination 
dies. That is why so many are using Crescent 
as a source of supply. Illustrated is a seven- 
station progressive die producing both rotor 
and stator, with all sections ground. A typical 
Crescent job. Write Crescent for full information. 


Stamping 
CMe est tg 
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TOOL AND 
DIE COMPANY 





1780 Southfield Road « Lincoln Park 25, Mich. 
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printed on face of template to minimize wear. Matte finish 
is used for contrast as well as to reduce glare. Rapidesign 
Inc., P.O. Box 592, Glendale, Calif. ’ 


UNIVERSAL FHP GEARMOTORS 


General-purpose continuous duty gearhead motors are 
built to meet operating needs of products requiring special 
features. Applications include business machines, ein. 
operated machines and various other types of similar 
equipment. Motors are available up to Y4o-hp and jn g 
wide range of output speeds. Some of the features are: 





will not burn out if stalled, will operate in any position, 
instant stop—backlash eliminated, instantly reversible, per- 
manently grease-packed gears and sealed lubrication, ball 
bearings on high speed shaft and completely enclosed hous- 
ing. Available with Siemon brushless governor for con- 
stant speed operations. Samuel S. Gelber Co., 162 WN, 
Clinton St., Chicago 6. 


RECTIFIER TUBE 

Gas-filled rectifier tube (NL-614) 
designed for industrial electronic 
applications is suitable under wide 
range of temperatures, from —75 to 
+90 C. Electrical characteristics 
are: filament voltage, 2.5; filament 
current, 8.5 amp; d-c output, 25 
amp; peak current output, 15 amp. 
The 900-volt peak inverse voltage 
rating permits use of tube in 250 
volts d-c circuits. Tube is filled 
with xenon gas. National Electron- 
ics, Inc., Geneva, Ill. 





SPLIT-TYPE CABLE CONNECTORS 
Split-type 34 in. connectors (Harbot Connectors) may 
be installed from outside of box after wiring hook-up is 
completed. They are made of die-cast aluminum alloy. Each 





part has grooved lip which engages the inside surface of 
standard % in. knockout opening. Connectors are attached 
by a simple cam-wedge principle and become rigidly fixed 
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From the pouring of the melt—and through the 
expert processing to the finished product—the s 

of Wilbur B. Driver craftsmen assures you of 
TOPHET resistance alloys which are always a 


dependable source of heat in electrical appliances. 


WILBUR B. DRIVER COMPANY 


30 RIVERSIDE AVENUE, NEWARK. 4,5 NEW JERSEY 
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Uniform in Design From 
NEMA Frame Sizes 
203 to 505 


INDUCTION MOTORS 





These squirrel cage drip-proof motors are 
standardized in sizes from 1/4 to 150 HP, 
synchronous speeds from 3600 to 600 RPM. 
Outstanding, is the method of cooling this 
motor. Air is drawn in over the bearings at 
both ends of the motor. A baffle directs the 
air to the center of the rotor, the fans force 
it against and around the coil ends to the 
center of the frame and then down and 
around the stator core to be discharged 
at openings on either side. Generous air 
passage-ways permit lower air velocities, 
very quiet operation and exceptionally 
cool running. 


BURKE ELECTRIC CO. 


3938 W.12th St. e Erie, Pa. 


Booklet D-1 fully describes 
this motor or Booklet GS-7 


the complete Burke Line. 
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to box and cable by tightening of both machine screws 
Manufacturer states that they are suitable for use jp te 
stallation or equipment which is subject to vibration as 
well as to effect time and space saving. Connectors are UL- 
approved. Other sizes will be available. Unimatic Corp., 52 
East Centre St., Nutley, N.J. 


DECADE POWER RESISTOR 


Four decade power resist. 
ance box (Model 10) with a 
total resistance of 99,990 ohms 
will dissipate a minimum of 10 
and a maximum of 30 watts, 
depending on the setting. It is 
intended for general applica- 
tions such as for setting up 
special voltmeter scales, dummy 
speaker field loads, checking by 
substitution, bridge circuits, as 
elements in adjustable pad cir- 
cuits with or without power 
dissipation requirements, and 
others. Accuracy of unit is 2 per cent. Low inductance 
value is said to insure same accuracy for all audio and 
lower radio frequencies. 





Grounding of metal case pro- 
vides necessary shielding. Other ranges available. Fidelity 
Amplifier Co., 1632 North Halsted St., Chicago 14, 


EXPLOSION-PROOF PRESSURE CONTROLS 

Sensitive static pressure controls for explosion-proof 
(left), dust-proof (right), and splash-proof applications 
have been added to standard line. Controls are suitable for 
use on low pressures where regulation is required in inches 
of water, either pressure or vacuum. They are available 
in standard ratings ranging from 0 to 20 in. (water column 
pressure or vacuum) with range adjustment and with 
fixed differentials of 0.2 to 2.0 in. of water. Available also 





i 


with double-throw circuits or floating contacts for use in 
connection with reversing type damper-control motors. 
Electrical ratings are UL-approved for 10 amp 125 volts 
or 5 amp 250 volts, 60 to 400 cycles. Controls are pro- 
vided with one connection to source of static pressure, other 
side of diaphragm is vented to atmosphere. For use as a 
differential pressure control, connections can be provided 
on either side of diaphragm on special order. Other special 
features are available to adapt to a variety of applications. 
Coral Designs, P. O. Box 248, Forest Hills, N. Y. 


GENERAL-PURPOSE ASBESTOS TUBING 

Originally designed as a heat-resisting base for electric 
coils and bobbins, line of asbestos tubing can be used as 4 
heat and dielectric insulator in such units as electric heat- 
ers, thermal heating devices, and others. Tube is made by 
spirally winding asbestos tape around a mandrel which 1s 
then die-formed into shape. Available in a variety of sizes 
of either square, rectangular, or oval cross section and in 
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sabe A ROK 
RICHARDSON 


dependable 


mames in 


plastics 


EXPERIENCE $i: just one of 
the factors that make the names of INSUROK 
and Richardson more significant to manu- 
facturers whose products require laminated 
or molded plastics. Richardson customers 
benefit from this experience in many ways. 


(1) Richardson experience with a wide 
variety of plastic materials helps you select the 
one that accomplishes your purpose most 
effectively, efficiently and economically. 


(2) Richardson experience in the design 
and production of Laminated INSUROK 
and Molded INSUROK products has re- 


sulted in savings to scores of manufacturers. 

(3) Richardson’s many proven grades of 
Laminated INSUROK are available in sheet, 
rod or tube stock or in fabricated, punched or 
post-formed component parts for an endless 
variety of applications. 

(4) INSUROK plastic products and 
Richardson services have played an important 
part in the development and refinement of 
many products. 

It might be to our mutual advantage to 
know how these materials and services can 
work for you. 


INSUROK is a registered The RICHARDSON COMPANY 


trade-mark of The Richardson 
Company 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED IN 1858 


ILLINOIS 


Sales Headquarters: MELROSE PARK, 


CLEVELAND - DETROIT += INDIANAPOLIS - MILWAUKEE NEW BRUNSWICK, (N. J.) + NEW YORK PHILADELPHIA ROCHESTER 
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~ you recognize these HOLTITE 


Guess what industry uses each of 
them. 
Check yourself by the list below. 


CONTINENTAL 


makes them all and thousands more 


Of all the 400,000 varieties of fastenings that 

literally hold our industries together, Continental 
makesa large proportion marketed under the famous 
HOLTITE trade name. Most of them are standard 
— screws, nuts, and bolts for every use in every industry. 
Others like the well-known HOLTITE-Sems and HOLTITE- 
Phillips screws are patented specialties and the famous 
HOLTITE-Thredlock, Locktite and Tap screws 
were first designed and produced by Continental. 
Sometimes a fastening engineered by HOLTITE for one 
industry finds an unexpected use in another. Often a 
HOLTITE-Engineered fastening will replace several parts 


‘that a manufacturer is using. Discuss your fastening re- 


quirements with a Continental Sales-Engineer. He will 
focus om your requirements all the broad industrial- 
fastening experience and ingenuity of Continental. Remem- 
ber Continental is &> constantly improving HOLTITE 
products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


A.This chrome plated Phillips screw used on passenger guard 
rails in busses has a special shaped head to dress up appear- 
ance and provide additional shear resistance. 


B.A special shoulder on this unusual HOLTITE Phillips 
motor bus seat adjusting screw assures snug, rattle-free fit be- 
tween vehicle body and driver’s seat. 


C.The Phillips head on this special HOLTITE-Sems bolt 
speeds initial driving. The hex head allows use of a torsion 
wrench for final adjustments and repair in the field. This 
unique design cuts assembly time on truck chassis by several 
minutes. 


D.An example of a HOLTITE “Lock-Tite” screw. The screw 
and lock washer come in one solid piece. With but one part 
to handle, assembly steps up and waste drops to a minimum. 


This Trademark 


HOLTITE 


T. M. REG. U.S. PAT. OFF. 
means made by — 


CONTINENTAL 


CREW COMPANY ; 


NEW BEDFORD, MASS., U.S.A. 


1904 1949 


142 











any desired length. Wall thickness, from 0.01 in. Tubes are 
claimed not to shrink, expand or crack when subjected to 
sudden temperature changes. Precision Paper Tube Co 
2035 W. Charleston St., Chicago 47 7 


A-C, D-C MAGNETIC COUNTER 


_ Non-reset magnetic counter (Series 1268) is designed 
for in-built application in equipment or machines, such as 
coin machines, where high counting speeds are not re- 
quired. Maximum speed is 50 per min. Counter is actuated 
through electromagnets, can be connected in series with any 
device having suitable contacting arrangement. Numerals 





are 0.166 in. high, black on white. Standard coil voltage js 
110 volts a-c; consumption is 8 watts. Available for 24 
volts a-c, 24 or 110 volts d-c on order only. Voltage varia- 
tion permissible is +10 per cent. Overall dimensions 
(approx) : 134 in. long, 24% in. wide x 23 in. high; weight, 
1 Ib. Veeder-Root Inc., Hartford 2, Conn. 


SNAP-ACTION THERMOSTAT 


Liquid expansion, snap-action, SPDT thermostat orig- 
inally designed for aircraft use is suitable for electric 
heaters, relays, motors and other applications. It is UL- 
approved for 10 amp 115 volts a-c and 5 amp 230-volts, 
and available for the following temperature ranges: 70 to 
90, 90 to 110, 110 to 130, and 130 to 150 F. Other ranges 


| 





up to 300 F on request. Thermostat has a temperature 
differential of + 4 F. Adjusting screw provided gives a 
7 F change per turn. Other features are: unlimited under- 
shoot, overshoot 20 F above set point, direct and reverse 
acting in same unit, and vibration resistant. Approximate 
dimensions: 34 x 1 in. by 2% in. long. Brass case measures 
0.50 in. diam. Smith Control & Instrument Corp., 1329 
Highland Ave.. Needham 92, Mass. 


SLOT INSULATION 


Slot insulation (Irv-o-slot), employing newly developed 
binder for bonding varnished cambric to the paper stock, 
is claimed to withstand 288 hr at 150 C without delaminat- 
ing or migrating, thus exceeding the standard laboratory 
test of 96 hr at 125 C. Manufacturer states that binder will 
not harden with age or flow under heat. Insulation is 
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to keep bolted assemblies under 
tension — and tighter longer 


Reliance Spring Lock Washers offer a dependable method of 
keeping bolted assemblies tight. 


Their helical coil spring design, when compressed, builds up a 
powerful mechanical reactive pressure between nut or bolt head 
and the bolted surface. By maintaining bolt tension, this reactive 

pressure keeps nut or bolt from turning where thread fits are not 

tight and also automatically compensates for looseness resulting 
from service wear. Reliance Spring Lock Washers are available 
with a reactive range adequate to meet every service need. 





Reliance Spring Lock Washers also act as hardened thrust bearings, 


EATON SPRINGTITES — reduce surface resistance and permit greater tightening torque. 
Powerful Reliance 

Spring Lock Washers Extremely simple, they do not depend upon a design which might 
of proper type and size, fail in service and can be used with any type of nut or under bolt 


permanently pre-assembled on 
bolts or screws—speed produc- 


_ cut costs. Write for Eaton Reliance Spring Lock Washers are available in carbon, alloy or 
Pringtite folder. stainless steel, bronze, K-Monel or aluminum. 


RELIANCE RINGS—pro- 
vide strong, heat treat- 
ed shoulders on shafts 


or in counter-bores, lock 
assemblies securely. On in a 
jiffy, off in a jiffy, they speed 
production, cut costs. Write for 
Reliance Ring folder. 


heads — cannot damage bolt threads. 







When product performance and safety depend on bolt tightness, , 
play safe by using Reliance Spring Lock Washers. 


RELIANCE Ofex 
EATON ILea Lt 


EATON MANUFACTURING COMPANY @) RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 





KEEP YOUR COSTS DOWN 


Progressive specializes in -manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


The PROGRESSIVE 


MANUFACTURING CO. 


44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 










ENLARGED VIEW 


OM ae Te 


Different 


Prices Reduced 28°, to 55% on 
same capacity 

Twice capacity of older models 

Hydrogen pressure increased 

No sputtering or false contacts 

No deterioration from inactivity 

Withstands higher temperatures 

Lower operating angles 





ee 


5 new models 


MERCURY SWITCHES and RELAYS 


DURAKOOL, INC., 1010 N. MAIN ST., ELKHART, INDIANA 
iN CANADA: CONTROLITE ENG. & SALES, LTD., TORONTO 5, ONTARIO 
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available with straight-cut or seamless bias varnished 
cambric bonded to either fish or rag_ stock, Irvington 
Varnish & Insulator Co., Irvington 11, N.J,. 


VARIABLE SPEED TRANSMISSION 

Variable speed transmission (Type 
F) designed for vertical flange 
mounting provides all speeds from 
1100 rpm to O and is available jp 
sizes from % to 1 hp. Transmission 
is said to closely maintain its set 
speed with change in load and to be 
particularly suitable for metering and 
proportioning uses as well as for 
mixing applications where change in 
viscosity occurs. It has standard 
NEMA flange mounting dimensions 
and can be furnished with special 
shaft extension where required. Con- 
struction design features spaced bearings on the output 
shaft with two tandem oil seals. Unit is available without 
motor or with built-in open or totally enclosed non-ven- 
tilated 3-phase or capacitor-start, induction-run, 1800 or 
3600 rpm motor. Graham Transmissions Inc., 3754 N, 
Holton St., Milwaukee 12, Wis. 


MOTOR GEAR HEADS 


Line of interchangeable motor gear heads is designed to 
fit standard NEMA Type C motor flange without necessity 
for machining or other operations. Gear heads are avail- 
able from 1 to 30 hp capacity and 3:1 to 80:1 ratios ina 
single stage reduction. Helical planetary design is utilized 








up to 16.2 to 1 reduction, whereas the higher ratios from 
20:1 to 80:1 are built with patented heliocentric reduction, 
said to offer high torque and compactness. Unit features 
a splined (flexible) coupling between motor and gear head 
which permit use of standard motors with standard manu- 
facturing tolerances. This feature is claimed to compensate 
for minor misalignment. Universal Gear Corp., 19th and 
Martindale Avenue, Indianapolis 7, Ind. 


LAMINATED PHENOLIC MATERIAL 


Laminated phenolic punching stock is available in stand- 
ard thicknesses, as sheet or punched parts, to meet NEMA 
specifications XP and XXP. Complete tool, die-making, 
and fabricating equipment is available for production of 
punched pieces. Special formulations can be produced to 
meet individual requirements, as well as combining a 
melamine cover sheet with the basic phenolic stock. Rogers 
Corp., Manchester, Conn. 


SUBMINIATURE ELECTRON TUBES 


Group of four subminiature tubes (RCA-1ACS5, - 1AD5, 
-1E8, -1T6) provide a complete complement for the design 
of a compact, lightweight portable receivers operating in 
the standard AM broadcast band and having low battery 
drain, 0.040 amp per tube. Type 1AC5 is a power pentode 
for use as an output tube which can be operated from 4 
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ZEA i destructo 
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NEasbestus—the wire for “hot spots”— Guard your product reputation by using wires and cables 
Asbestos and asbestos-varnished cambric of greater reliability, superior performance and longer life. 


insulated. There’s a National Electric insulated wire and cable for 


Indestructo—maximum service under every purpose—also special wires and cables built to your 

severe usage—Tough, durable Neoprene ey atry-v% specifications. Our staff of electrical wire 

jacket. TTR and cable engineers will be glad to dis- 

Engineered for the jobs they are intended -— cuss your requirements with you. Call 

to do. al Nye our nearest representative or write direct 
“a ass 


: . pct to the factory. 
Built for top performance and maximum ‘ *Y 


endurance. 


. 6 
They add life to appliances, tools, apparatus Nati 0 nal e. ect ree 


and equipment because they have plenty of FPARAUVUOUCTS CYVUREPCVABATION 


“abuse resistance,” 1313 CHAMBER OF COMMERCE BUILDING - PITTSBURGH 19, PA. 
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VIBRATIONPROOF - RADIO SHIELDED 





MOISTUREPROOF ¢ PRESSURIZED 


This new Series of “-- AF” multi-contact electric connectors 
is adaptable to points of high vibration by means of new 
locking features, new resilient insert material, and con- 
struction. Tested to 30Gs. in actual operation flight. AN-Type 
layouts. ... Write to Department H-118 for hi-G-1 Bulletin. 


NNONMELEGTRUGY 
buelgominl J onieny 3209 HUMBOLDT St. LOS ANGELES 31, CALW. 


CANNON 
DIVISION OF CANNON MANUFACTURING CORPORATION 
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For smoother starting and 
more even acceleration 
from your % to 25 hp 
electric motors or internal 
combustion engines, try 
Twin Disc’s new Hydro- 
Sheave Drive. It will elimi- 
nate jerking and stalling. 

The new Hydro-Sheave 
package consists of a Twin 
Disc small aluminum hy- 


4 


\ 


draulic coupling, shaft, 
sleeve and sheave hub. De- 
signed especially for use 
with Worthington QD 
Sheaves and available in 5 
different sizes. Write for 
Bulletin 145-A. Twin Disc 
CLutcH Company, Ra- 
cine, Wisconsin. (Hydrau- 
lic Division, Rockford, 
Illinois). 


—, 
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HYDRO-SHEAVE DRIVES 
N 
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1.5-volt dry cell. Type 1AD5 is a_ sharp-cutoff pentode 
designed for use as an r-f or i-f amplifier. Because of 
internal shielding feature, external shield is not required 
but socket shielding is essential if minimum grid-plate 
capacitance is to be obtained. The 1E8 is a pentagriq con- 
verter which performs function of a mixer (first detector) 





tube and of an oscillator tube in superheterodyne circuits, 


Conversion transconductance is 150 micromhos with 675 
volts on plate. The 1T6 is a diode-pentode for use as qa 
detector tube and as an audio amplifier. Tubes have a 
glass-button 8-pin base sealed to glass bulb, a seated length 
of 1% in. and an approximate diameter of 3 in. Radio 
Corporation of America, Tube Dept., Harrison, N.J, 


A-C MANUAL STARTERS 


Across-the-line type start- 
ers (Bulletin 3151, Size O, 
and 1) are designed for use 
with single or polyphase a-c 
motors such as used on small 
machine tools, pumps, fans, 
and other similar equipment, 
Available in 2-, 3-, or 4-pole 
construction. Maximum en- 
closed three-phase rating for 
Size O starters is 2 hp, 440- 
550 volts, 60 cycles, and 7% 
hp, 440-550 volts, 60 cycles 
for Size 1. Starters consist 
essentially of a mechanically actuated quick-make and 
quick-break switch mechanism with thermal overload pro- 
tection. Features include silver-to-silver double-break con- 
tacts, trip free thermal overload protection, and _ inter- 
changeable overload heaters. Furnished with NEMA Type 
I enclosures for general purpose applications. Ward Leon- 
ard Electric Co., 34 South St., Mount Vernon, N.Y. 


LOW TEMPERATURE SYNTHETIC RUBBER 


Synthetic rubber formulation (designated Neoprene 
Type RT), an interpolymer of chlorobutadiene and styrene 
having similar properties of general-purpose Neoprene 
Type GN, is said to have good flexibility at low tempera- 
tures. Addition of the compounding ingredients is claimed 
to give the new elastomer higher resistance to endurance 
than standard compounds available. Intended applications 
include insulated wire and cable; conveyor and transmis- 
sion belts; gasoline, oil, and air hose; automotive parts 
and others. E. I. du Pont De Nemours & Co., Inc., 
Wilmington 98, Del. 


VERTICAL POWER RESISTOR 


Above-chassis-mounted vertical power resistor (Standee) 
is available in 1% in. diam in heights of 1%, 2, 2%, and 
3 in. with respective power ratings of 10, 15, 20, and 25 
watts. Maximum resistance values are 6,000, 9,000, 12,000, 
and 15,000 ohms respectively. Resistor comprises a wire 
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Clocks? Cars? Trains?—sure! 
but they’re just a few 

of the places 

where youll find 









“ality S prings 


@ American Quality Springs are also playing an 


important role in farm equipment . . . in washing 
machines .. . in phonographs . . . typewriters . . . 
window shades. . . grass cutters...overhead garage 
doors . . . textile machinery . . . and hundreds of 


other items where spring performance often deter- 
mines product performance. 


And the chances are that where you find equip- 
ment with American Quality Springs, you'll hear 
some mighty enthusiastic reports about product 
performance. For these carefully-made springs have 
done outstanding jobs under all kinds of adverse 
(as well as everyday) operating conditions. 

In some applications American Quality Springs 
have been subjected to high stresses. In others they 
have been confronted with severe corrosive con- 
ditions. Still others have placed them under extreme 
changes of temperature. Yet they have maintained 
for years, an enviable reputation for doing the job 
right. 

Whether your spring application presents a par- 
ticularly knotty problem of space, size or function, 
or is just an everyday use—whether you need giant 
hot wound springs or tiny helicals—we offer you 
the same attention of our spring engineers . . . the 
same painstaking care in design . . . the same safe- 
guarding of quality . . . the same promise of top 
performance. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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Yow -a-heal nolet 
METAL MELTING with Economy 
and Accurate Control 


t lead, solder, tin, 
Imost any heat 
tain these metals 
ratures de- 
1 of electric 


It’s easy to mel 
and babbitt with a 
source. Buf—to main 
at exact working tempe 
mands the accurate contro 
i i ng- 
immersion fed® immersion heaters— 
in standard G-E pots, or adapted - 
existing pots—efhciently contro re 
rate of heating, provide ony 
of temperature, and assure — 

uring conditions. This means - 
dross, less waste, and superior = 
ucts—plus cleaner, cooler working 

ions. 7 

CE metal-melting pots are —_ 
able up to 4500 pounds capacity. _ 
iy =v G-E immersion heaters can be easily 
u adapted to existing pots. Complete 

ts from $25; immersion heaters ae 
from $27. SEND FOR BULLETIN GE a 
5098 AND CATALOG GED-650C. 
Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y.- 








SEE ||) proportional 
meee || AGASTAT 


WE SAVE YOU VALUABLE TIME Available in 
PON POWER INTERRUPTION 
- = standard AC and 


DC voltages. 


Proportional unit, 
illustrated, 
consists of two 
proportional 

and one 

standard Agastat. 


“Custom built” to 
specification. 


PROVIDES TIME DELAY PROPORTIONAL TO 
POWER FAILURE TIME. WRITE FOR DETAILS 
j Address Agastat Division 


F AGA AGA AGA AGA AGA 
mgeres  AGALOY  S0asTaT 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newerk Avenue, Elizabeth 3, New Jersey 
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winding on glass fiber core, bent in hairpin form with 
mica separator between the legs, placed in ceramic tube 
which is filled with cold-setting inorganic cement and pro- 
vided with bottom terminals and mounting bracket. The 





lugs are locked into the tube wall and in addition age 
sealed in cement. Secured to chassis by shelf tapping 
screw or rivet. Clarostat Mfg. Co., Inc., Dover, N. H, 


MINIATURE BAYONET SOCKETS 
Heavy-duty miniature bayonet sockets, 
made from brass tubing, have been 
added to manufacturers standard line. 
They are designed for use in precision 
instruments and in products that require 


5 pilot lights, such as household applianees, 


control panels, coin operated machines, 


“o— safety switches, heaters, indicators, test- 


ers, office machines, temperature con- 

— trols, and others. Sockets are available 

ae with square mounting brackets, threaded 

' 2 with two hexagonal nuts for panel 

s mountings, as well as with side ears, 

single or double cleats and other stand- 

ard mountings. Other types are available on special order, 

Supplied with leads of any required length. Frank W. 
Morse Co., 1300 Soldiers Field Rd., Boston 35. 


HEAT-RESISTANT MOLDING POWDER 





Heat-resistant acrylic resin molding powder (Lucite 
HM-140) replaces earlier type, Lucite HM-122. Because 
of heat-stability and improved flow properties, compound 
can be injection molded at cylinder temperatures of 360 to 





Tensile strength, 77 F, pil... . 2... 6 cee . 9,500 
NI es a oi oe cans sede nhs nce ee 
Modulus of elasticity, psi................. 100,000 
Impact strength, ft-lb/in. (Izod).............. 0.4 
Se EIN OIG. . 5s 5's 0 « celle ars wislaisieaeaal 9,400 
SN INS os sictin Wivieis esis neta Seaton ew nD 130,000 
PROKtnen HORDIOUR Hl... do. 5 oSiek e pave a 16,000 
Peer COONS, Fo. a4. ss cde se ens skene 320 
Dielectric strength, vpm (ST)...............-: 100 
Volume resistivity, ohm-cm................ 1015 
Dielectric constant at 60 cycles............... 3.5 
Power factor at 60 cycles.................. 0.055 


400 F. Important properties are tabulated. Compound 1s 
resistant to water, weak acids and alkalies, and aliphatic 
hydrocarbons. Injection molding pressure, 10,000 to 20,000 
psi; compression molding pressure, 2,000 to 10,000 psi. 
E. I. Du Pont De Nemours & Co., Inc., Wilmington 98, Del. 


FOUR-WAY AIR VALVES 


Line of four-way air valves of the balanced-piston type 
are available with 14, %4 and 1 in. pipe threads, with air 
capacities of 30, 90 and 350 ft per min. They are designed 


to control double-acting air cylinders in company’s aif 
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This Tron Horse Has 38,636 Fasteners 


It takes 38,636 tough, accurate fast- 
eners of high tensile strength — to 
match the stress and strain on the 
framing members of a diesel pulling 
heavy freight loads. 

More than 2,300 bolts . . . 13,800 
nuts... 21,700 screws... . 800 rivets 
furnish the forces that hold modern 
4 unit diesel assemblies together. 

Because these fasteners have such 
a vital responsibility, top quality is 
essential. That’s why Russell, 
Burdsall & Ward for over a century 


has carried on continuous and inten- 
sive research and development work, 
and has invested consistently in 
large expansion and improvement 
programs. 

With the price of fasteners such 
a small part of the total production 
cost, you'll find it doesn’t pay to 
take chances with fastener quality. 
For it isn’t the initial price but the 
cost of using fasteners that counts. 

To attain True Fastener Economy 
—save assembly time, eliminate or 


reduce plant inspection, and get the 
maximum holding power per dollar 
of fastener cost with a dependable 
quality fastener. True Fastener 
Economy contributes to the kind of 
production savings that puts more 
and more diesels on U. S. tracks 
every year. It is this type of contri- 
bution to major American industries 
that explains why — for over 104 
years — RB&W has been making 
strong the things that make America 
strong. 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N.Y., Coraopolis, Pa., Rock Falls, lll., Los Angeles, Calif. Additional sales offices at: Philadelphia, 


Detroit, Chicago, Chattanoogoa, Oakland, Portland, Seattle. Distributors from coast to coast. 


38,636 Fasteners are used in I American diesel locomotive 


ea 
ms 


CPA CANO <EFAAP APP 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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new 4-PQINT 


ASSURES MORE ACCURATE AND 
PERMANENT ROTOR ALIGNMENT! 





Dependable—Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 
manently accurate rotor-stator alignment inde- 
pendent of the casing. The result is more power, and 


longer, smoother operation. 


Concentration of our facilities 
and skills upon one basic motor 
means that you benefit from im- 
portant economies and extra 
quality features. You are invited 
to compare this motor with any- 
thing available, as to perfor- 
mance, price, adaptability, and 
delivery service. Write, wire or 
phone for sample, stating re- 
quirements—memorandum 
invoice. The Loyd Scruggs Co., 
1022-32 North Sixth Street, 
St. Lovis 1, Mo. 


Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many variations 
available in electrical 
choracteristics, special 
shafts, mountings and 
leads. 

120 volts, 60 cycles, A. C. 
Approximately 1700 R.P.M. 


eS 


Air Circulators 

Wire Recorders 

Air Conditioners 

Business Machines 

Fans and Blowers 

Vending Machines 

Ventilating Fans 

Oil Circulating Heaters 

Exhaust Fans 

Floor Heaters 

Unit Coolers 

Refrigerator 
Condenser Fans 

Coolant Pumps 

Floor Air Circulators 

Unit Heaters 

and many others 














drills and are suitable for use with other air tools, Vajye 
is actuated by poppet-type control buttons which exhaust 
air from either end of a balanced piston. Design features 
include a slide valve of molded oil-resistant rubber and 4 





stainless steel piston for moving the slide valve. Pipe 
connections are located in the base, allowing access to work. 
ing parts without disconnecting air lines. Keller Tool Co.) 
Grand Haven, Mich. 


SMALL COUPLING 


Small coupling (Mighty Midget) } 
consisting of die-cast flanges anda 
neoprene center member is de | 
signed for use in equipment which § 


is powered by fractional-horse- 


power motors. Applications include ™ 
washing machine, small power 4 
tools, lawn mowers, pumps, fans, 4 
dairy machinery, sewing machines, § 
and others. Neoprene center is 7 
said to allow for slight misaligne | 
ment and to eliminate noise and | 
vibration, resulting in longer bears 4 
ing life. Stock bore diameters | 
(with set screw) are available from % in to % in. Overall] 
dimensions are 2% in. diam and 13% in. long; weight is " 
approximately 0.5 lb. Morse Chain Co., 7601 Central Ave, 
Detroit 8. Mich. 


STEPLESS SPEED CONTROL 
Variable speed electronic control (Type A.T. Varitronic 
Drive), for operating shunt or compound-wound motors 
from a-c power source, is designed to provide constant 
torque with variable horsepower output over the complete 
speed range of d-c motor. Speed range is 5 to 100 per cent 





of basic speed of motor on normal applications; speed con- 
trol is claimed to be within 2 per cent of basic speed. System 
embraces either constant torque or constant horsepower. 
Motor controls are built for (1) 230-volt d-c motors from 
Y% to 40 hp and 115-volt d-c motors from 4% to 15 hp, 
using air-cooled thyratron type, grid-controlled rectifier 
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EW MICRO Precision Switch 


rating —12 Horsepower Motor at 230 Volts a-c. 


In the new Type “A” Switch, MICRO 
SWITCH offers a small, lightweight, accurate 
switch to handle the high current inrush re- 
quired in the operation of solenoids, motors 
and tungsten lamps. 


The MICRO Type “A” Switch is listed by 
Underwriters’ Laboratories for 1% H.P. motor, 
230 volts a-c; % H.P. motor, 115 volts a-c; 20 
amperes, 125, 250 or 460 volts a-c; tungsten 
lamp, 10 amperes, 125 volts a-c. Rated for 75 
amperes inrush capacity to 460 volts a-c. 


If your design requires a small precise control 
switch which must take high current inrush 
throughout a long life . . . with no danger of 
welding or sticking . . . be sure you have all the 
facts on this new MICRO Type “‘A”’ Switch. 


If your design calls for any kind of a small pre- 
cision switch, MICRO SWITCH representa- 
tives can select from over 3900 variations of 
switches the one best suited to your needs. Call 
or write a MICRO SWITCH engineer at one 
of the offices listed below. 












ait ohs 





MRS swit 


ay — MICRO... first name 


New MICRO Type "A" Switch 


“USES UNLIMITED” 


A dramatic MICRO 
SWITCH 16 mm. sound 
motion picture in color, is 
available to industrial 
groups, training classes, 
schools and colleges. Run- 
ning time, 35 minutes. 


This small switch 
will handle a 1% 
H.P. motor at 230 
O volts a-c. It is 
available with five 


’ ” different types of 
en ] : — le % “>| actuators. 


© 1949 First Industrial Corp. 


MICRC 


Sturdy Type "F” Die Cast Housing This MICRO Type 
“F” die cast hous- 


ing is designed for 
the high capacity 
Type “A” Switch. 
The synthetic rub- 
ber seal boot covers 
the operating 
plunger and resists 
the entrance of oil, 
moisture, dust, etc. 
Available in right 
and left hand de- 
signs. 






Amnle Wiring Space. 


SWITCH 






FREEPORT, ILLINOIS, U.S.A 


' BRANCH OFFICES: | 
Chicago « New York « Boston + Cleveland + Los Angeles 


SALES REPRESENTATIVES: 
Portland * St. Louis . Dallas ° Toronto 
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Adhesives 

Cements 

Compounds 

Enamels 

Fabrics \ X 

Fiberglas i — \ cy *) * 

Laminates « \ 7 a ae : 4 
: \ NNN NA 

Mica Products \ ws ce \ \ Ve 


Popers, Fibres 


Silicones for the latest i 


Sleevings 


e o 
Tapes insulating 
Tubings 

materials 


Varnishes 


National Electric Coil Company engineers are constantly 
at work improving on old insulation formulae, developing 
new ones. The net result, to you, is that National insula- 
tion, properly applied, will always give you good, de- 
pendable service. 

You can count on National for all your insulation needs 

. including special items to overcome specific adverse 
conditions. Prompt shipment, too. 

There's a National field engineer near you. It's his busi- 
ness to help you get more from the insulation you use. 


NATIONAL ELECTRIC (OIL COMPANY 


COLUMBUS 16, a) OHIO, U.S. A. 


THE RAJAH SOLDERLESS 


TLE es 


sed Extensively by Manu- 
urers of Oil Burners, 
Radio, Testing Devices Ma- 
chines, Appliances and Equip- 
ment 








The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tap for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


NEW JERSEY 





BLOOMFIELD 
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tubes, (2) 230-volt d-c motors from 35 to 250 hp, usin 
water-cooled ignitron type rectifier tubes and (3) 449 2 
550-volt d-c motors from 100 to 500 hp, with water. 
cooled ignitron tubes. Controls are built for a-c inputs of 
115 or 230-volts, single-phase, 60 cycles, in sizes from 
%4 to 5 hp; and 230 or 460-volt, 3-phase, 60 cycles from 
1 to 500 hp, or larger. Available for 50 and 25 cycles on 
special order. Drive is said to provide for flexible push- 
button control, dynamic braking, automatic reversing, inch. 
ing, jogging, controlled acceleration and deceleration, Ip. 
dustrial Associates, Inc., 8845 W. Olympic Blvd., Beverly 
Hills, Calif. : 


D-C AIRCRAFT RELAY 


Double-break DPST normally open relay (designated 
AN-3352-1) is rated at 55 amp, 24-28 volts and approved 
under AN-R-20b specification. Relay is built for operation 


from sea level to 50,000 ft and through a temperature range 





of —55 to +70 C. It is designed to withstand vibration, 
10g acceleration, and 25g shock and is suitable for use in 
humid and dusty atmospheres. Provided with base-down 
mounting and inverted terminals for ease and simplicity of 
installation and wiring. Weight is approximately 10 oz. 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3, Calif. 


DIAPHRAGM PRESSURE SWITCH 


Pressure switch is designed to make or break contact 
with an accuracy of £0.25 lb. It is. suitable for pressures 
ranging from 10 to 25 lb and claimed to withstand pres- 
sures up to 300 lb. Diaphragm is of beryllium copper and 





sealed with “O” ring. Switch features beryllium copper 
contact arms with silver contacts, wiping action on contact 
points, and quick-action break. Contacts are designed to 
carry up to 5 amp at 12 volts, a-c or d-c. Switch will be 
available in other ranges for special applications. Electric 
Auto-Lite Co., Toledo 1, Ohio. 


COLOR-CODED TERMINAL BLOCK 


Vari-colored fiber marking tags are available for use 
with standard built-up terminal block (Type MT) which 
is designed for circuits carrying up to 300 volts, 15 amp. 


(Continued on page 156) 
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LITERATU RE ... Yours for the Asking 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


|, ELECTRIC HEATERS 


Sixty-four page illustrated booklet 
(Cat. GEC-1005) describes line of small 
industrial heaters and heating compo- 
nents, including sheathed immersion, strip, 
cartridge and finned heaters for applica- 
tion to industrial process equipment. 
Unit heaters, soldering irons, melting 

ts, thermostats and switches are in- 
cluded. Six pages are devoted to technical 
data on power requirements and heat 
losses. General Electric Co. 


2, SELENIUM RECTIFIERS 


Illustrated 32-page booklet discusses 
qualities, characteristics, efficiency and 
voltage regulation of selenium rectifiers. 
Essential engineering data on specific 
types of single- and three-phase rectifiers 
are tabulated. Circuit diagrams and di- 
mensional drawings are given. Federal 
Telephone and Radio Corp. 


3. LUGS AND CONNECTORS 


Eighty-page color-illustrated manual 
contains useful technical data and complete 
engineering information and dimensions 
on line of electrical lugs and connectors 
for use by engineers, designers, and pro- 
duction men. Ilsco Copper Tube and 
Products, Inc. 


4. INDUCTION MOTOR 


Design, construction features and di- 
mensions of “safety circle’ drip-proof 
and splash-proof induction motor, avail- 
able in sizes from 1 hp at 1800 rpm to 
20 hp at 3600 rpm in frames 326 and 
smaller, are given in 8-page illustrated 
bulletin (51B-6210B). Allis-Chalmers 
Mfg. Co, 


5. SEALED TRANSFORMERS 


Line of hermetically sealed transform- 
ers which includes power, bias, and fila- 
ment transformers and filter reactors, 
designed to meet Grade I, Class A, 
JAN-T-27 specifications, are described in 
4-page folder. Chicago Transformer Div., 
Essex Wire Corp. 


6. ALUMINUM FABRICATION 


Fifty-two page booklet illustrates wide 
range of custom made products as well 
as large contracting facilities available 
for fabricating aluminum products. Com- 
plete die making facilities, stamping 
Presses, heat-treating equipment, welding 
and finishing facilities are also illustrated 
and described. Technical services avail- 
able are given. Aluminum Goods Mfg. Co. 


7. STAINLESS STEEL FASTENERS 


Manufacturer’s wide range of stainless 
steel fasteners, including bolts, cap screws, 
nuts, cotter pins, rivets and screws, as 
well as washers, threaded rods, and spe- 
cial threaded parts, are illustrated and 
described in 89-page spiral bound book- 
let (Cat. No. 49). Thirty pages are 
devoted to technical information con- 
sisting of specifications and handbook 
data. Allmetal Screw Products Co., Inc. 


8. ELECTRIC CONTROLS 


Loose-leaf catalog, “Electric Control 
Devices,” consisting of over 200 pages, 
gives up-to-date technical data on com- 
pany’s complete line of resistors, rheo- 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


stats, relays, contactors, motor starters 
and controllers, and control accessories. 
Ward Leonard Electric Co. 


9. INDUCTION MOTORS 


Illustrated 32-page booklet (No. 200- 
Syn-28) covers in four parts the basic 
theory, operation, characteristics and ap- 
plications, and control of large squirrel- 
cage and wound-rotor motors. Electric 
Machinery Mfg. Co. 


10. MOTOR-ARBORS 


Four-page folder (Form -02)  illus- 
trates and describes ball bearing motor- 
arbors available in 2- and 3-phase, from 1 
to 100 hp. S. A. Woods Machine Co. 


Clip card on dotted line—fill in and mail. Onty those requests will be processed 
that originate with readers of record or their associates to whom issues may have been routed. 
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11. SILICONE OILS 


Two-page technical report (CDC-109) 
describes physical properties of nine Gen- 
eral Electric silicone fluids. Report in- 
cludes a viscosity-temperature chart for 
each grade and complete data on expan- 
sion coefficients, refraction indices, spe- 
cific gravities, and other properties. Gen- 
eral Electric Co. 


12. INSTRUMENT MOTORS 


Eight-page illustrated catalog, “Syn- 
chronous Motors — Instrument Move- 
ments,” contains technical data, cross- 
section showing construction features, and 
a guide chart giving specifications and 
typical applications for light, medium and 
heavy duty motors. Telechron, Inc. 


13. SYNCHRO UNITS 


Folder (Bulletin AE) describes com- 
pany’s commercial type of  self-syn- 
chronous indicating motors, generators, 
control transformers, and differential 
units. Catalog C illustrates standard in- 
struments incorporating synchro units that 
are used for the electrical transmission 
of motion and data. Sig-Trans, Inc. 


14. PLASTICS-REINFORCED GLASS 
FIBERS 


Illustrated 12-page bulletin “Fiberglass 
Products for Plastics Reinforcement” con- 
tains property data on glass fibers and 
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includes information concerning resins 
used with each product, types of molded 
products to which each is best adapted, 
and molding processes commonly em- 
ployed. Owens-Corning Fiberglass Corp. 


15. SLIP-RING MOTORS 


Four-page illustrated folder (Bulletin 
SR-1) gives performance characteristics, 
advantages, applications and dimensions 
of wound-rotor motors available from 1 
to 150 hp at 1800 rpm. Howell Electric 
Motors Co. 


16. PUMP CONTROLS 


Thirty-seven page catalog “Precision 
Control for Pumps” describes and illus- 
trates company’s line of electric controls 
(pressure, vacuum and float switches, 
manual and magnetic starters) used on a 
variety of light duty pumps. Cutler-Ham- 
mer, Inc. 


17. RADIO, TV TRANSFORMERS 


Electrical and physical specifications of 
audio and power transformers, chokes 
and related components for radio, tele- 
vision and other applications are given 
in 22-page catalog (1949). Charts con- 
tain listings of transmitter and rectifier 
tubes, driver modulator combinations, 
matched power supplies, and dimensional 
drawings. Standard Transformer Corp. 
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18. ALUMINUM STAMPINGS 


Four-page illustrated folder 
inum Stampings and Assemblj » 
lines complete fabrication facilities § 


“Alum. 


die and pattern shop to finish 
assembly. Engineering service Bie “ 
is described. Reynolds Metals Co, ~ 


19. MANUAL, SOLENOID VALyés 


Illustrated catalog (Cat. No, 251) j 
cludes descriptions, specifications, they 
sions and features of complete line of 
hand-, foot- and solenoid-operated 
cision valves. Typical circuits jj 
applications of valves are included, Han. 
na Engineering Works. 


20. RESISTANCE ALLOYS 


Loose-leaf booklet “Handbook of Re. 
sistance and Special Alloys” of 13 
pages, illustrates plant facilities deye 
for the production of quality alloys in 
rod, wire, and strip. Large section of 
booklet is devoted to tabulations of Prop- 
erties of alloys and engineering reference 
data. Wilbur B. Driver Co, 


21. GRAVITY FEED OILERS 


Line of single and multiple feed oilers 
are illustrated and described in 8-p, cata. 
log, “Visual Oilers.” Gits Bros, Mfg. Co, 


22. D-C CAPACITORS 


Thirty-page catalog (Cat. 400) con- 
tains specification data and dimensions 
of complete line of paper-dielectric her. 
metically sealed capacitors made in ac. 
cordance with JAN-C-25 specifications, 
Cornell-Dubilier Electric Corp. 


23. ELECTRICAL, ELECTRONIC 
COMPONENTS 


Loose-leaf 70-page catalog (Cat. No, 
300) illustrates and describes company’s 
line of electrical and electronic compo- 
nents comprising terminal lugs, terminal 
boards, swagers, hardware, insulated 
units, and coils and chokes, Cambridge 
Thermionic Corp. 


24. SHADED-POLE MOTOR 


Six-page folder contains performance 
charts, features and applications of “¢- 
Pole, Shaded Pole Motor” for 120 volts, 
60 cycles, available in $4, 3%, 1, and 1% 
in. stack, skeleton or encased. Loyd 
Scruggs Co. 


25. ZINC BASE METALS 


Two-color folder on zinc base metals 
(containing samples of bright and satin 
finished metals) describes line of alloys 
plated on one or two sides and furnished 
in sheets, coils, and flat strips, which can 
be stamped, blanked, bent or formed. 
American Nickeloid Co. 


26. PACKAGING HANDBOOK 


Illustrated 76-page handbook (Fibre 
Box Association) contains pertinent data 
on corrugated and solid fibreboard boxes 
and products. General regulations of 
railroads, railway express, motor carrier, 
air cargo and parcel post are included. 
Robert Gair Co., Inc. 
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ROCKBESTOS 
Firewall Hookup Wire 


Insulated with high-dielectric syn- 
thetic tapes and a “firewall” of im- 
pregnated felted asbestos, and covered 
with color-coded lacquered glass braid, 
this heat, flame and moisture resisting 
wire may be operated continuously at 
rated voltage under 125° C. without 
baking out. Widely used in airborne, 
marine, ground and mobile communi- 
cations systems, electronic devices 
and compact apparatus in which de- 
pendable performance is essential, 
Also ideal for small motor, coil, trans- 
former and dynamotor leads. Sizes 
22 to 4 AWG in 1000 volt rating and 
12, 14 and 16 AWG in 3000 volt rating. 


One of 125 different constructions de- 
signed by Rockbestos for severe operating 


conditions in ratings ranging from 300 
to 6000 volts. 





In the battle against tuberculosis the Fairchild Fluoro-Record Camera 
pictured above has recorded the condition of hundreds of thousands of 
lungs. Mounted on X-Ray equipment, it is used by the U. S. Public 
Health Service and other public and private organizations for mass 
screenings. By this new method the automatic 70 mm camera photo- 
graphs the chest as reflected on a fluoroscopic screen, and with 400 
single negatives per roll of film hundreds of permanent records can be 
made daily. 


Fairchild wires these cameras with Rockbestos Firewall Hook-up 
Wire for several good reasons. They liked its performance record in 
their military cameras. They needed a small-diameter wire with high 
dielectric strength that could withstand the heat generated by mass 
radiography — Underwriters’ approved for operation at 90° C. — and 
they had to be sure that it wouldn’t dry out or bake brittle and would 
have ample resistance to aging, moisture and flame. 


This is but one of hundreds of cases in which manufacturers of electri- 
cal products ranging from appliances to precision instruments protect 
performance with permanently insulated Rockbestos wires, cables and 
cords. 125 different standard types to select from. For recommenda- 
tions or engineering assistance, write to nearest district office or: 


ROCKBESTOS PRODUCTS CORPORATION, New Haven 4, Conn. 





ROCKBESTOS RESEARCH (asta Solves Difficult Wire Problems 


P 4 
ae | 4 





PITTSBURGH 


NEW YORK 





CLEVELAND CHICAGO DETROIT ST. LOUIS LOS ANGELES OAKLAND 
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Marking tags provide easy identification of circuits 


fare . whe 
harness wiring or color coded wires are to be 1 e 


ised as wel] 


as provide increased insulation to ground. Terminal block 
€ Cc cS 





are factory assembled in 1 to 24 terminals, easily mounted 
with screws or rivets. Curtis Development & Mfg, Co 
4524 West Madison St., Chicago 24. 





Laboratory and Engineering 


Equipment ——___ 


A-C INDUSTRIAL ANALYZER 


Portable industrial analyzer (Model 3700) is a general- 
purpose instrument for use 1n servicing, research and de- 
velopment of electrical equipment of all types. It is suitable 
lyzing industrial loads; checking load bal- 
ances; installation and testing of single and_ polyphase 
motors up to 25 hp at 115 volts, 50 hp at 230 volts, and 
100 hp at 600 volts; measuring of motor starting capacitors 


for use in ana 





and power factor correction capacitors; measuring im- 
pedance of windings and coils of motor, transformer, re- 
actor and other equipment; and determining shorted turns 
and defective windings. Ranges provided on 5-in. direct- 
reading scales are: 0-150, 300, and 600 volts; 0-5, 25, and 
125 amp; 0-250 and 50,000 ohms (Z); and 0.05-10 and 
10-5,000 mf at 60 cycles. Accuracy of volt and ampere 
ranges, 1 per cent of full scale value; ohms (Z) and 
capacity average 3 per cent of indicated value. Unit has 
a self-contained power supply. Cole Instrument Co., 1320 
South Grand Ave., Los Angeles 15. 


ELECTRONIC MICROAMMETER 


High-sensitivity electronic microammeter (Type 100) is 
designed for measuring very small direct currents. Instru- 
ment combines characteristics of a magnetic amplifier with 
those of a vacuum tube output circuit to provide low input 
resistance, high sensitivity, and input overload safety. It 
has an input resistance of 50 ohms and a sensitivity of 1 
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Problems call a 
Gaylord Represen lative 


Better Boxes Through Continuing Research 
and Quality Control. 
Seattle, Wash. 
Elliott 6165 


CALL THE NEAREST 
GAYLORD OFFICE 


Milwaukee, Wis. 
Omaha, Neb. Hilltop 5-6010 Dg Detroit Mich. 
Kenwood 0998 @ Chicago, Ill. Melrose 3110 
Ocklond, Calif. Franklin 0190 
+ Des Moines, lowa 
trinidad 2-7741 4-7757 
P Cincinnati, Ohie 


San Francisco, Calif. ? indianapolis, Ind. Cherry 1557 
Yukon 6-1268 YP Humboldt 4759 


Kenses ao St. Louis, Mo. Hickory, N.C. Green 
Victor 5538 Prospect 1581 1365-4 


Chattanooga, Tenn. 

Rie Ange a M . - Memphis, Tenn. 5-4412 Q 
; Oklchome City, Okla. (2 37-3456 @ @ 
“vee Dallas, Tex Greenville, $. C. 


as 
Dixon 4-1733 Jackson, Miss. Atlanta, Go. A 5-3441 


- i 
El Paso, Texas 3-3101 @ Main 1728 


@ 92-6573 Fort Worth, Texas se) 


3-4896 Bogalusa, la@ Mobile, Ala. 
No.1 @_ 64-1801 
Sen Antonio, Texas Houston, Texas 
sae nee Q Wayside 2185 


T 
New Orleans, La. H-4801 
Raymond 8541 


GAYLORD CONTAINER CORPORATION 


General Offices: Saint Lovis 


Corrugated and Solid Fibre Boxes « Folding Cartons « Kraft Grocery Bags and Sacks - Kraft Paper and Specialties 
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Large or Small 


EN ROUND OR RECTANGULAR 





With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. . from 14” to 30” long, 
from .592” to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engi- 
neered for YOU. 


PAPER 
Paramount rust core. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 





Rogan Offers a Wide Variety of Stock Molded 





SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK. BLYD. 


ROGAN BROTHER CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 
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microamp full scale. Manufacturer states that input can be 
overloaded by currents as high as 0.25 amp without damage 
to instrument and that unit is not sensitive to Position or 
vibration. Output jack is provided for use of meter as a 





high-sensitivity d-c amplifier ; suitable for direct use with a 
l-ma 1400-ohm recorder. Meter is available with multiple 
ranges. W. S. MacDonald Co., Inc., 33 University Rd, 
Cambridge 38, Mass. 


D-C KILOVOLTMETER 


Portable kilovoltmeter (S44A) was developed for use 
in connection with high frequency induction heating equip- 
ment and other high frequency applications including lab. 
oratory testing. Meter has a double range of 0 to 15,000 





and 0 to 30,000 volts; sensitivity is 10,000 ohms per volt. 
Features include low current drain of 100 microamperes 
for full scale deflection and precision resistors sealed in 
wax to provide freedom from corona effect. Housed in a 
molded black phenolic case measuring 64% x 7% x 4% in.; 
weight, 5% lb. Meter has a 434 in. scale. Hickok Elec- 
trical Instrument Co., 10541 Dupont Ave., Cleveland 8. 


ELECTRONIC INSULATION TESTER 


Self-contained, — electronically 
controlled insulation — resistance 
tester, developed for the electrical 
and electronics field, provides a 
broad testing range from 0 to 100 
megohms. Small hand _ crank, 
turned in either direction, actu- 
ates a brushless a-c generator. 
Electronic control assures a uni- 
form testing voltage (approx. 500 
volts d-c) over a wide range of 
cranking speeds. Red_ indicator 
lights illuminate when correct 
testing voltage is being delivered. 
Guard circuit incorporated in tester is claimed to eliminate 
effect of surface leakage. Tester is housed in die-cast 
aluminum case 33% in. wide, 6 in. long, 3% in. high; 
weight, 3 Ib. Holtzer-Cabot, Inc., Boston 19, Mass. 
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An outstanding hair dryer motor. 
Design insures quiet, vibration- 
less operation. 


"MOTOR 








Rugged construction is a major 

factor in the reliability of this 

motor widely used in the field of 
mechanized equipment, 
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® Lamb Electric Motors are designed and 


built to meet the exact requirements of the 
product or device they are to drive. This 
assures the motor qualities essential for top 
product performance and usually results in 
savings in space, weight and cost factor. 


To obtain the full advantages of special 
application, the motor should be considered 
in the early stages of product development 
or re-design. 


We shall be glad to work with your engi- 
neering department, making available our 
34 years’ experience in the small motor field. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 
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Universal. motor with shaft car- 
ried on double row ball bearings; 
developed for use as a high- 

speed grinder. 











In Electronics, Stainless 
Meets Every Test Devised 
For Fastenings! 


Non-magnetic, resistant to corrosion or vi- 
bration, impervious to heat or cold, perma- 
nent whatever the quality you demand, 
count on stainless fastenings to provide the 
most efficient answer! Reduce maintenance 
and look for longer life with stainless! 


7,000 Varieties 


| Anti-Corrosive, America’s oldest and largest 


supplier dealing exclusively in stainless fas- 
tenings, carries this tremendous stock for 
your convenience plus a special order 
service available for occasional odd sizes. 


Write TODAY for Folder M-49 for Further 


Information! 


P Pay wee 


\etal Products Co., Inc 


Manufacturers of STAINLESS STEEL FASTENINGS 
et al 


Wa 
a 





Office & Planft—2 New Bond Street, 
Worcester 6, Mass. 

Executive Office—500 Fifth Ave., New York 18, N. Y. 

Seles offices—Boston « Buffalo * Chicago « Denver 

Detroit « New York « Oakland (Cal.) « Philadelphia 
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MI IN 1 

F. Malcolm Farmer, formerly vice president, has been 
elected president of Electrical Testing Laboratories New 
York. Mr. Farmer joined ETL in 1903, became chief engi- 
neer in 1911 and vice president in 1929. He has served as 


president of ASTM, AIEE, AWS and of United Engineer- 
ing Trustees. 








F. Malcolm Farmer 


Ross Gessford 


Ross Gessford has been appointed chief engineer for the 
Television Picture Tube Division of Sylvania Electric 
Products, Inc. Mr. Gessford is a senior member of the IRE. 


Royal C. Bergvall, for the past 11 years assistant to vice 
president in charge of engineering, becomes engineering 
manager of industrial products, Westinghouse Electric 
Corp., Pittsburgh, Pa. Mr. Bergvall became engineering 
manager of the company’s Middle Atlantic District in 1934 
and assistant to vice president in 1938. 


Dr. Victor B. Corey was appointed manager of the engi- 
neering physics division, Frederick Flader, Inc., North 
Tonawanda, N. Y., succeeding Carl L. Frederick. Dr. 
Corey is a member of IRE and others. 


Dr. Alfred O. C. Nier, internationally known physicist, 
becomes a consultant for Minneapolis-Honeywell Regu- 
lator Co., Minneapolis. 


L. Mauerer becomes vice president in charge of engi- 
neering, Jefferson Electric Co., Bellwood, Ill. James C. 
Daley, formerly president, to chairman of the board; J. M. 
Bennan to president. 


Hobart C. Ramsey, formerly executive vice president, 
Worthington Pump and Machinery Corp., Harrison, N. J., 
was elected president. Mr. Ramsey succeeds Clarence E. 
Searle who has been named vice chairman of board of 
directors. 


Ralph A. Lamm has been appointed chief of the Missile 
Engineering Section of the National Bureau of Standards, 
where he will direct work on guided missile engineering 
including electronic, electrical, aerodynamic, servomechanic 
and other phases. Mr. Lamm is a senior member of IRE 
and a member of Electronics Club. 


Robert S. Fleshiem, formerly manager of electrical de- 
partment, Allis-Chalmers Mfg. Co., Milwaukee, has been 
made assistant to W. C. Johnson, executive vice president 
of company’s general machinery division. Mr. Fleshiem 
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Phe slot insufffion 


i” 


Sound to last longer 


The big news about Irv-O-Slot is good news for motor 
manufacturers. This famous slot insulation, with all its 
excellent electrical characteristics, benefits by a new, 
specially-developed Irvington binder that doesn’t harden 
or lose its tack; that provides full assurance against 
migration . . . against delamination . . . against oozing 
out under heat. Thus Irv-O-Slot provides far greater 
service life, and far longer shelf life as well; and the 
thickness of the finished insulation is held within exact 
tolerance limits. 


Test Data: The normal delamination test for slot insu- 
lation is 96 hours at 125°C. Laboratory tests show 
irv-O-Slot withstands 150°C. for over 288 hours, 
retaining full bond without migration. 


Irv-O-Slot is available in straight-cut or seamless bias 
varnished cambric bonded to either fish paper or rag stock, 
Write for generous test samples, further information, 


“Look lo Frvington tor Continued ! 


ATT ae ae OLLI COT KLsaa 


Irvington 11, New Jersey 


Authorized distributors in Atlanta; Baltimore; Berkeley; Bluefield, W. Va.; Boston; Charlotte; Chicago; Cleveland; Dallas; Denver; Detroit; Los Angeles; 
Milwaukee; Minneapolis; New Hartford, N.Y.; New Orleans; Philadelphia; Pittsburgh; Portland, Ore.; St. Lovis; Seattle; Hamilton, Ont., Canada. 
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VOLTOHMYST* 


eee the most versatile 
instrument of its kind 


Vv DC Current 
Vv Resistance 


AM 
MEASURES... 
Vv DC Voltage 


¥ Capacitance 
Vv AC Voltage 


Truly the “‘master’’ electronic multimeter, the RCA WV-95A 
has no equal for fast and accurate test and measuring applica- 
tions in the plant and laboratory. Measures ac and dc voltages to 
1000 volts, dc current from 1 microampere to 10 amperes, 
resistance from 0.1 ohm to 1000 megohms, and capacitance 
from 4 mmf to 1000 mf. The ten-million-to-one current range 
makes the instrument useful as an electronic galvanometer. 
Zero-center indication is provided on five current ranges and on 
all dc voltage ranges. DC voltage can be measured in operating 
af and rf circuits. The meter is electronically protected on all 
but the two highest current ranges. 

When used with the RCA WG-275 accessory diode probe, the 
WV-95A can be used to measure rf voltages in communication 
equipment or in coaxial lines, and peak-to-peak voltages of 
recurrent pulses in sync signal generators, television receivers, 
radar units, and computing devices. 

The WV-95A can also be used with the RCA WG-284 acces- 
sory high-voltage probe to measure up to 30,000 dc volts. 

For further details, ask your RCA Test and Measuring Equip- 
ment Distributor for Bulletin 2F721—or write RCA, Commer- 


cial Engineering, Section 41HY, Harrison, N. J. 
*Reg. Trade Mark, U. S. Pat. Off. 


SPECIFICATIONS 
0 to 5, 10, 100, 500, 1000 dec volts 


0 to 10, 100 microamps; 0 to |, 10, 100 ma. 
Oto I, 10 amperes 


Seen beSovECECeooccsesorecoesoesee 0.1 ohm to 1000 megohms 
10, 100, 1000, 10000 ohms; 0.1, 10 megohms 


Ranges 0 to I, 5, 10, 50, 100, 500, 1000 RMS Volts 

input Resistance and Capacitance ....... 0.5 megohm shunted by 125 mmf. 
4 mmf. to 1000 mf. 

100, 1000 mmf; 0.01, 0.1, 1, 10 mf. 

WG-275 accessory probe) 

5 Mc 0 to 5, 10, 50, 100 RMS Volts 

0 to 5, 10, 30 RMS Volts 


O to 5, 10 RMS Volts 
DEE cnn bs ce ctcses jaad hbtleg wt acs 10” high, 13%" wide, 7%" deep 


Available from your RCA Test and Measuring Equipment Distributor 


RADIO CORPORATION of AMERICA 


TEST AND MEASURING EQUIPMENT HARRISON. f'. 4. 
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succeeds J. D. Greensward, recently named general ma 
ager of the company’s Norwood (Ohio) Works, He j z 
member of AIEE and others. sa 

Concurrent announcement includes the appointment of 
Roy M. Casper as manager of the company’s electrical de 
partment. Mr. Casper was formerly manager of the saga 
and generator section. E. E. Ellis was made Manager a 
motor and generator section. 


Howell L. Potter, formerly assistant chief engineer The 
Fafnir Bearing Co., New Britain, Conn., becomes chief 
engineer. Harry R. Reynolds formerly chief becomes con- 
sulting engineer. 


John W. Belanger, manager of General Electric Co.’s 
turbine divisions, Schenectady, N. Y., and Nicholas M 
DuChemin, manager of the company’s meter and instrument 
divisions, Lynn, Mass., have been appointed assistant gen- 
eral managers of the company’s apparatus department 
Mr. Belanger joined the company in 1917, became manager 
of the federal and marine divisions in 1943 and manager 





Nicholas M. DuChemin 


John W. Belanger 


of turbine divisions in 1947. He is a member of the Society 
of Naval Architects and Marine Engineers, American So- 
ciety of Naval Engineers and others. Mr. DuChemin 
entered the General Electric Co. in 1914 and became gen- 
eral superintendent of West Lynn Works in 1923. He was 
appointed works manager in 1943 and named manager of 
meter and instrument divisions in 1947. A member of 


AIEE and ASME. 


Oren G. Rutemiller is now associated with Morton Man- 
ufacturing Co., Muskegon Heights, Mich., as chief engi- 
neer. For the past several years, Mr. Rutemiller was an 
engineering consultant in Cincinnati. Previously he had 
been associated with the Crosley Division of AVCO Corp. 
and with the Westinghouse Electric Corp. 


J. L. McDermott has been appointed manager of Ryertex 
Division, Joseph T. Ryerson & Son, Inc. 


George L. Downs has been placed in charge of trans- 
former operation of Raytheon Manufacturing Co., Wal- 
tham, Mass. 


D. Hayes Murphy, president of the Wiremold Co., Hart- 
ford, Conn., receives first McAuliffe medal award for dis- 
tinguished service in the field of industrial relations. The 
medal, a memorial to the late Bishop McAuliffe, has been 
established by the Diocesan Labor Institute of Connecticut 
and is awarded annually. 


John A. Carter, formerly general manager, Oakite Prod- 
ucts, Inc., New York, was elected president. D. C. Ball, 
founder and president, becomes chairman of the board. 


Harold E. Strang, engineering manager of Affiliated Man- 
ufacturing Companies Department, General Electric Co., 
Schenectady, has been appointed manager of the com- 
pany’s meter and instrument division, apparatus depart- 
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GOLF CLUBS 
“Merchandised” in \) 
H & D 
Shipping Boxes 


“We now pack three sets of clubs in the time for- 
merly required for one,’ says a prominent golf club 
manufacturer. “This box not only makes an out- 
standing display, it also helps boost sales,'’ says the 
golf professional who handles the merchandise. 
Compact, sturdy, easily assembled, attractively de- 
signed, this H & D box is engineered to save money 
for the manufacturer, to make money for his dealers. 
It scores high on both counts. 


WL 


THIS SHELF PACKAGE 
Simplifies the 
Retailer’s Job 


The “Eskimo’’ kitchen mechanic, a modern idea in 
electrical appliances, takes full advantage of Pre- 
pak*—a new idea in packaging. No packing or 
wrapping at point-of-sale is required. Attractively 
printed on sand color linen background, the ‘‘Eski- 
mo" package invites ‘take with’’ purchases, another 
saving for the dealer. In the home, the box provides 
safe storage and protection for the life of the mixer. 


*REG.U S. PAT OFF. 
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DUAL-PURPOSE BOX 


Increases Product Utility 


One might think of a camp stove as an unwieldy 
piece of equipment— but not this one. It folds up 
neatly and compactly in a sturdy H & D box, de- 
signed especially to withstand the rigors of camp 
life. Box and stove take up little space in the camp- 
er's car; snug fit prevents rattle; convenient handle 
makes it easy to carry. This H & D packaging idea 
— of increasing the value of a product by making 
it easier to use —is virtually without limit in appli- 
cation possibilities. 







Coles Pi 





BOXES 


FOR MORE INFORMATION, WRITE 


HINDE & DAUCH 
Authority on Packaging 


Executive Offices: 4902 Decatur St., Sandusky, Ohio 


FACTORIES IN: 


Baltimore 13, Md. © Buffalo 6, N. Y. * Chatham, Ontario 
Chicago 32, Illinois * Cleveland 2, Ohio * Detroit 27, 
Mich. © Gloucester, N. J. * Hoboken, N. J. * Kansas 
City 19, Kansas © Lenoir, N. C. © Montreal, Quebec 
Richmond 12, Va. © St. Lovis 15, Mo. * Sandusky, Ohio 
Toronto, Ontario * Watertown, Mass. 
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What do we mean by “repetitive,extra heavy duty’’? 


We mean that you can cycle this valve at rates up to 
400 closings per minute for millions of operations with- 
out need for repairs. We mean it can handle pressures 
up to 250 psi on air and non-corrosive gases... up to 
175 psi on water, steam, refrigerants ...on light oils 
up to 150 psi. We mean that the solenoid coils are 
Class A insulated for temperatures up to 212° F and high 
temperature insulated for temperatures up to 450° F. 
We mean that valve discs close in direction of flow and 
are of the ASCO Self-aligning form to insure tight-seating 
under all conditions. One pipe size only—3/8 inch; three 
port areas — 1/8, 5/32 and 1/4 inch. 


Yes, our Bulletin 8265 Shut-off Solenoid Valve will pro- 
vide a lot of repetitive service. It’s efficient and durable. 
In asking for Valve Section 6-V, which gives full details 
of this valve, tell us about your problem. 


When in need of Automatic Transfer Switches, 
A Remote Control Switches, Contactors, Relays, and 
aS Specialized Electromagnetic Controls, come to us. 


fulomatic Switch Co. 


383 LAKESIDE AVENUE * ORANGE, NEW JERSEY 
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ment, at Lynn, Mass. Mr. Strang is a fellow of AIEE 
and a member of ASME. The July issue erroneously re. 
ported J. H. Goss manager of engineering at West Lynn 
Works instead of manager of engineering, control divisions 
apparatus department, Schenectady. I. F. Kinnard js man. 
ager of engineering, meter and instrument divisions, West 
Lynn Works. 


Wallace N. Guthrie becomes executive vice president and 
general manager of Schick Inc., Stamford, Conn. 


William R. Kennaugh has been appointed chief Process 
engineer, John Meck Industries, Inc., Plymouth, Ind. _ 


J. Grayson Jones becomes chief engineer of Conrac, Inc 
Glendora, Calif. William J. Moreland, Jr., was appointed 
vice president in charge of manufacturing. 


Warren S. Master has been appointed chief engineer, 
Richardson-Allen Corp., New York City. Prior to joining 
present company in 1947, Mr. Master was chief engineer, 
Hudson Tool Co. and rectifier development engineer, Fed. 
eral Telephone and Radio Corp. He is a member of AIEE. 


Harold Sargeant has been appointed manager of the 
General Electric Co.’s Trenton Works in addition to his 
duties as manager of manufacturing for the company’s 
home laundry equipment division. Henry Bernadt was ap- 
pointed manufacturing engineer of home laundry equip- 
ment division. 


ener eee eee ammeemmamemenente 


COMPANY BRIEFS 





Weston Electrical Instrument Corp., Newark, N. J., and 
its subsidiary, C. J. Tagliabue Corp. have established a dis- 
trict sales office at 6230 3d St., N. W., Washington, D. C. 
Lawrence F. Parachini becomes manager. 


Sylvania Electric Products Inc. has formed a television 
picture tube division with headquarters at Seneca Falls, 
N. Y. W. H. Lamb, formerly general manufacturing man- 
ager for television tubes, has been appointed general man- 
ager. 


Cutler-Hammer Inc., Milwaukee, Wis., has opened new 
sales office at 504 Broadway, Gary, Ind. F. J. Burd will 
manage office. 


Fanstee!l Metallurgical Corp., North Chicago, IIl., has 
appointed E. F. Allison to newly created position of field 
sales and service manager. 


Tinnerman Products, Inc. has moved its Detroit district 
offices to 14550 Third Ave., Detroit. 


The Phosphor Bronze Corp. has moved to new quarters 
at 20 Franklin St., Seymour, Conn. 


Santa Clara Fiberglass plant, Santa Clara, Calif., unit 
of Owens-Corning Fiberglass Corp., Toledo, Ohio, has started 
production of line of insulating materials. 


Elmes Engineering Division, American Steel Foundries, 
formerly at 230 N. Morgan St., Chicago, has moved to 
new quarters at 1150 Tennessee Ave., Cincinnati, Ohio. 


General Electric Co. opens new high voltage engineering 
laboratory, Pittsfield, Mass., capable of producing 15,000,- 
000 peak volts. 


Baker Industrial Truck Division, The Baker-Raulang Co., 
Cleveland, has appointed John A. Matousek as manager of 
manufacturing in charge of all manufacturing, purchasing, 
and engineering functions. 


Dedication ceremonies for the Harry Diamond Ordnance 
Laboratory were held at the National Bureau of Standards. 
Laboratory bears name of the late Harry Diamond, who 
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HOSKINS 
Chromel 


Le 
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»- the original nickel-chromium| heating element wire 


One of the best things that can be said 
of any electrical heating device is that 
it’s equipped with Hoskins CHROMEL 
heating elements. For CHROMEL, you 
know, is the original nickel-chromium 
alloy that first made electrical heating 
practical. It’s durable stuff .. . hard to 
burn out. It possesses close-to-constant 
“hot” resistance between 700° and 
2000° F., delivers full-rated power 
throughout its long and useful life. And, 
for over 40 years, it has been used 
CHROMEL resistence wire is available in consistently and with confidence by 
B&S qeuge sizes from COO down to leading manufacturers of all types of 
yy lor 6 wide range of electricc! electrical resistance heating equipment. 
SET aS Sepa Pye oe Our Catalog M-1 contains complete 
technical information and helpful appli- 
cation data ... want a copy? 





HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. @ DETROIT 8, MICHIGAN 
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| With ¥ 
NOTHELFER 


For Custom Built 
TRANSFORMERS 

















NWL Custom Built 
Transformers are 
meeting the unusual 
and special require- 
ments for Electronics, 
Research, Instrument 
Makers and Electri- 
cal and Mechanical 


Manufacturers. 





If it's within 10 volt 
amperes to 300 KVA 
and between 15 to 400 
cycles and air cooled, 







let NWL quote you on 





your special require- 
ments whether the 







quantity is one or a 


hundred. 


~—« Rotmtge 





WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 
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was a well known scientist in the aircraft radio, met 

orology, ordnance and electronics fields and was also — 
chief of the Bureau’s Ordnance Development Division d . 
ing the war. = 


Announcement is made of working agreement between 
Johns-Manville Sales Corp. and H. K. Metal Craft Mfg. Co 
New York City, for the fabrication of Johns-Manville Flex. 
board to meet requirements of manufacturers for use of 
material as a product component. 


Sylvania Electric Products Inc. forms Canadian Subsidiary 
Sylvania Electric (Canada) Ltd., Drummondville, Quebec. 
for manufacture of fluorescent lamps and other lighting 
equipment. F. J. Healy becomes president and R. H 
Bishop vice president. ; 


Jan-Air, Inc., Richmond, IIl., has announced the pur- 
chase of the fan wheel division from Janette Mfg. Co, 
Chicago, Ill. John I. Janette, formerly vice president and 
plant manager of latter firm becomes head of new organ- 
ization, 


Joy Manufacturing Co. to acquire Mines Equipment Co, 
of St. Louis, Mo. 


Isolantite Manufacturing Corp. formerly of Warren St, 
Lyndhurst, is now located at new plant in Stirling, N, J, 


The Indus Tool and Manufacturing Corp., Indianapolis, 
Ind., changes firm name to The Indus Corporation. Simu!- 
taneous announcement includes the opening of its assembly 
plant at Greencastle, Ind., for the fabrication and assembly 
of metal products. 


SES 


ASSOCIATIONS AND SOCIETIES 





AIEE Elects Fairman 


James F. Fairman, vice president, Consolidated Edison Co. of 
New York, Inc., N. Y., was elected president of the American 
Institute of Electrical Engineers for the year beginning August 
1, 1949. Mr. Fairman joined the Brooklyn Edison Co. in 1925, 
and was appointed electrical engineer in 1932. In 1937, he 
became electrical engineer of the Consolidated Edison Co. of 
New York, Inc., and in 1941 was appointed assistant vice 
president for design, inventory and purchasing. He was elected 
vice president in 1945, in charge of electric and gas production. 
Mr. Fairman has been active in institute affairs, serving on 
numerous technical and general committees. He joined the 
institute in 1920 and became a Fellow in 1935. 

Vice presidents elected are: C. G. Veinott, Lima, Ohio; W. 
J. Seeley, Durham, N. C.; W. C. DuVall, Boulder, Colo.; 
Ralph A. Hopkins, Los Angeles, Calif.; A. H. Frampton, St. 
Catherines, Ont., Canada. 


Goddard Heads IES 


The Illuminating Engineering Society elected Charles H. 
Goddard of Sylvania Electric Products Inc., Ipswich, Mass., 
president for the year beginning October 1, 1949. Mr. Goddard 
has been closely associated with the lighting industry for the 
past 20 years and has been active on a number of committees, 
both in New York and Pittsburgh, serving as regional vice 
president. Since 1946, he has served successively as treasurer, 
and two terms as vice president. He is a full member of IES 
since 1934. 

Other officers elected are: vice president, S. G. Hibben, West- 
inghouse Electric Corp., Bloomfield, N. J.; treasurer, E. M. 
Strong, Corneil University, Ithaca, N. Y.; general secretary, 
A. H. Manwaring, Philadelphia Electrical & Mfg. Co., Phila- 
delphia. 


Cunningham Nominated to Head ASME 


James D. Cunningham, president of Republic Flow Meter Co., 
Chicago is 1950 nominee for president of The American Society 
of Mechanical Engineers. He will succeed present head, James 
M. Todd. Formal election will take place in the Fall by letter 
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Here's WIRE with 
TT eit a Ae aS 


FOR MINIMUM 


OVER-ALL WINDING V4 
ove O Ant, NNW 


UNIFORMITY 


: y 





B.: SPEED winding-——whether bobbin, random 
or gang — subjects magnet wire to punishing treatment. Insulating film 
must be tough, yet pliable. Copper must have the proper degree of anneal. 


The spool-to-spool uniformity must be right. 


Essex Extra-Test Magnet Wire has earned an unexcelled reputation in the 
most exacting applications. It helps insure coils of uniform size and resist- 
ance value — maximum turns in available space — freedom from broken 
wires, pile-ups, crossed turns, runbacks, spaced turns, and frequent tension 
adjustments. When you specify Essex Extra-Test Magnet 


Wire you can be sure. 


SX 


PRODUCTS 





ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


Plants: Anaheim, Calif.; Detroit, Mich.; Fort Wayne, Ind. Warehouses* and Sales Offices: 
*Atlanta, Ga.; *Boston, Mass.; *Chicago, Ill.; Cleveland, Ohio; Dallas, Texas; Dayton, Ohio; 
*Detroit, Mich.; *Kansas City, Mo.; *Los Angeles, Calif.; Milwaukee, Wis.; *Newark, N. J.; 
Philadelphia, Pa.; *Portland, Oreg.; *St. Louis, Mo.; *San Diego, Calif.; *San Francisco, Calif. 
EXPORT SALES OFFICE —LIONEL-ESSEX INTERNATIONAL CORPORATION, 15 E. 26th ST., NEW YORK 10, N. Y. 
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JUST PRINTED 


Two bulletins showing how 
NEW G-E MOTOR EXCHANGE PLAN 
cuts machine down time 


Get the story of the new time and money saving 
General Electric exchange plan for Tri-Clad 
integral-hp motors! It’s an extension of the 
highly successful G-E fractional-hp motor ex- 
change plan and covers most popular types of 
Tri-Clad open dripproof motors—one to five hp. 
Bulletin GEA-5189 is for motor users; Bulletin 
GEA-5 180 is for machinery manufacturers. W rite 
on your letterhead FOR FREE COPY: Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 


Look for this extra on 
the motors you buy; it 
means lower mainte- 
nance costs, less time lost 
for motor replacement. 


GENERAL 





PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. « - Explosion-proof . . . Octal radio base 
. -. Compact, light, rugged, inexpensive . . - 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


VOLTAGE OF V ‘WITH AMPERITE 
BATTERY & CHARGER } VOLTAGE VARIES 
VARIES APPROX. , ONLY 


90% | 2% 


oo” 

Amperite REGULATORS are the simplest, 
. lightest, cheapest, and most compact method 

7 obtaining current or a regulation 

. . - For currents of .060 to 6. Amps... . 

Hermetically sealed; not affected by altitude, 

ambient temperature, humidity. 

‘ Write for 4-page Illustrated Bulletin. 


New York 12,N.Y 





ballot to membership. Mr. Cunningham is a Fellow of ASME 
a member of the Western Society of Engineers, Illinois Man 
facturers Association and others. He has previously held fe. 
as manager and regional vice president of ASME. — 

Regional vice presidents nominated are Frank M. Gu 
(renomination) of Charles T. Main, Inc., Boston; Professor 
John C. Reed, head of mechanical engineering department 
Bucknell University; Albert C. Pasini, assistant superintendent 
production department, Detroit Edison Co.; and Samuel 
Graf, director, engineering experimental station, Oregon State 
College. . 
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CALENDAR OF MEETINGS 


Aug. 23-26—Pacific General Meeting, American In- 
stitute of Electrical Engineers, Fairmont Hotel, San 
Francisco. 

Aug. 30, 31 and Sept. 1—Fifth Annual Pacific Elec. 
tronic Exhibit, West Coast Electronic Manufacturers 
Association, San Francisco Civic Auditorium. 

Sept. 12-16—Fourth National Conference and Ex- 
hibit, Instrument Society of America, Kiel Audi- 
torium, St. Louis, Mo. 

Sept. 19-23—National Technical Conference, Illy- 
minating Engineering Society, French Lick Springs 
Hotel, French Lick, Indiana. 

Sept. 19-23—116th National Meeting, American 
Chemical Society, Atlantic City, N. J. 

Sept. 26-28—National Electronics Conference, Edge- 
water Beach Hotel, Chicago. 

Oct. 10-14—1949 West Coast Meeting, American 
Society for Testing Materials, Fairmont Hotel, San 
Francisco. 

Oct. 11-14—Annual Meeting, American Standards 
Association, Waldorf-Astoria, New York. 

Oct. 17-21—Thirty-first Annual National Metal Con- 
gress and Exposition, jointly with meetings of Amer- 
ican Welding Society, American Society for Metals, 
American Institute of Mining and Metallurgical En- 
gineers, and Society for Non-Destructive Testing, 
Public Auditorium, Cleveland. 

Oct. 17-21—Midwest General Meeting, American 
Institute of Electrical Engineers, Netherland Plaza 
Hotel, Cincinnati, Ohio. 

Nov. 14-18—Sixth All-Industry Refrigeration & Air 
Conditioning Exposition, Atlantic City Auditorium, 
Atlantic City, N. J. 





Index to Standards 


NEMA bulletin on electrical components, apparatus and 
equipment, “Index to Standards Publications” has been pre- 
pared for those who have occasion to use NEMA standards. 
For each electrical component, apparatus or equipment enumer- 
ated, a brief listing of the subject matter treated in standards 
is given. 
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Tables of Sines and Cosines to Fifteen Decimal Places 
at Hundredths of a Degree—AMS5, Published by 
Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C. 95 pp. $0.40. 

To meet the need for high accuracy in such fields as optical 
instruments, ballistics, radar, aircraft design, rocket research 
and others, the National Bureau of Standards has just issued a 
booklet of tables of sines and cosines. In the new tables the 
columns of sines and cosines are arranged side by side for con- 
venience in cases where both the sine and cosine functions are 
desired for the same argument or where Taylor’s theorem 1s 
to be used for interpolation. Alongside the tabular entries are 
presented the second central differences, which are sufficient 
for interpolation to 15 decimal places. 
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a ihe 
eye” Here's the new Sherwin-Williams appliance 
finish that not only withstands ‘‘H’”’ pencil 
hardness tests but also is outstanding in 
every other feature essential to highest quality 
appliance finishing. 

It withstands 50% overbake without dis- 
coloration! It bleaches clean and blue, 
not yellow, on aging! Its resistance to most 
any kind of stain is amazing! It has remark- 
able adhesion, toughness. 

Find out all about KEmcLaD right now! Its 
excellent opacity, ease of application assure 
economy of operation. It’s the appliance finish 
for you. Write The Sherwin-Williams Co., 
Industrial Division, Cleveland 1, Ohio. 
(Export Division, Newark, N.- J.) 


ANOTHER PRODUCT OF SHERWIN-WILLIAMS 
INDUSTRIAL RESEARCH 
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This power-packed little beauty is 
small but rugged—one of many 
reasons why product engineers 
like K-C Motors. For the 
capacities in which they are built, 
there are practically no limits 

to their adaptability. K-C Motors 
deliver smooth, quiet, cool 
performance even under tough 
conditions of high overload 

and continuous operation. 

Write us for complete details. 


THE HOOVER COMPANY 
Kingston-Conley Division 
72 Brook Ave., North Plainfield, N. J. 


—f The Hoover Company. Built 
Yo %, 1, 1%, and 2 


e phase and polyphase. 


Shock Resistance of Molded 
Thermosetting Plastics Materials 
(Continued from page 85) 

—_— a 
taken at 40 per cent of the initial estimated breaking 
load. a 

Determination of Shear HI Shock Resistance, Tests = 
were run as outlined above following the general test 
procedure for the determination of high-impact shock 
resistance. Initial load was taken at approximately 60 
per cent of the preliminary estimated breaking load. The 
number of blows delivered and total load at the break 
point were recorded. 


Evaluation of Test Results 





Flexural and tensile high-impact shock tests were 
conducted, as outlined above, on several different molded 
thermosetting plastics materials. Typical individual re. 
sults for particular materials are shown in Tables ] 
and IJ. The break values were taken at that point at 
which the specimen separated into two pieces. Average 
data for 10 specimens of each of several different mate. 
rials are given in Tables IV and V. 

Up to the present, shear high-impact shock tests haye 
been run on only one material, with the results shown 
in Table III. At the break point in the shear test the 


a 
specimen separates into three parts (double shear). str 
All specimens tested were conditiond by storage in 


sie 
Ko 
thi 
cor 
tec 
cas 


n 
a standard laboratory atmosphere (25 C; 50 per cent - 
RH) for at least two weeks but the shock tests were rol 
conducted under ordinary atmospheric conditions. “a 
Discussion. Analyses of the data typified by that die 
given in Tables I, IJ, and III show that the coefficient : 
of variation is high. To some extent this is due to the 7 
size of the load increment which was taken, in general, 
at 10 per cent of the expected breaking load. It was | 
recognized that this would adversely affect the precision 
of the test but the selected increment had to be com- s 
paratively large in order to minimize the number of 
blows required to break the specimen. This was neces- 
sary because a multiplicity of shock blows might intro- 
duce fatigue effects, the precise nature of which is ag | 
yet not known. 
Analyses of variance performed on the data summar- 
ized in Tables IV and V show the coefficient of varia- 
tion to be about 19 per cent in the case of the flexural 
high-impact shock test and 15 per cent for the tensile 
test. The coefficient of variation for the shear high 
impact shock data given in Table III is about 8 per cent. 
Despite the comparative high relative variability, it is 
important to note that the test method was capable ot 





discriminating among the various materials tested, as | *' 
shown in the Analyses of Variance, Tables VI and VII. | X 

It is to be noted that all of the materials selected for ea 
this work fell within the range of the test method in fo 
that they did not consistently fail when subjected to a 
one shock blow at the minimum possible load. There at 
are molded thermosetting materials, standard specimens o¢ 
of which will fail at the minimum possible load when di 


subjected to the effects of one 2000 ft-lb shock blow. 
Although these materials would generally not be con- 
sidered for shockproof applications, some indication of 
resistance to shock may be obtained by using a shock 
blow of lesser magnitude, a condition easily arrived at 
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_..in compact equipment assemblies 
Kodapak Sheet... As a laminate, or in 
thin or heavy gauge sheets, it is light, 
compact, and easy to work with as pro- 
tecting liners in switch and transformer 
cases, or in other equipment assemblies. As 
a laminate, it increases the dielectric 
strength of paper for motor slots, liners, 
and other electrical uses. In heavy sheets, 
it can be used as insulation in toggle and 
rotary switches, jacks, and other small 
units. In thin sheets, it is excellent as the 
dielectric in telephone, radio, and ballast- 
starter capacitors. 





-+.in compact coil windings 

Kodapak Sheet... Makes a smooth, tough, 
easy-working base for windings. It forms, 
folds, and stretches easily without kinking 
-..18 quick and easy to apply by hand or 
automatic machines. Completely homo- 


geneous, it has no impurities to form con- 
ducting paths for breakdowns. 


Kodapak Sheet 


... for efficient insulation 


KODAPAK"’ IS A TRADE-MARK 


...it’s Kodapak Sheet 


that’s used by leading 


electrical manufacturers. 


Inserting a sample preparatory to a voltage 
breakdown test on Kodapak Sheet. 


... in compact wiring installations 
Kodapak Sheet . . . Has excellent volt- 
age breakdown characteristics. As 
tape, it provides a compact, non- 
corrosive, dead-center covering. As 
primary insulation on wire, it makes 
up into lightweight, space-saving 
circuit wires, cables, wiring harnesses, 
and similar applications. 


, 





2 


\ Write for Free copy 
\ of the folder 
_\ “Kodapak Sheet for Electrical Uses.”’ 


Cellulose Products Division, Eastman Kodak Company, Rochester 4, 
N. Y. Sales offices in New York, Chicago. District sales representatives 
in Cleveland, Philadelphia, Providence. Pacific Coast distributor: 
Wilson & Geo. Meyer & Co., San Francisco, Los Angeles, Portland, 
Seattle. Canadian distributor: Paper Sales, Limited, Toronto, Montreal. 








IMIT CONTROL 
A Overheating 


No. 30— Product of 
The Mercoid Corporation, Chicago, Illinois 


Chace Thermostatic Bimetal actuates the Mercoid 
Type M-41 Limit Control, upon which home-owners 
depend for safety, comfort and fuel economy. 


Changes in furnace temperature cause angular 
movement of the bimetal coil, rotating the shaft, 
resulting in the tilting of a mercury switch in the 
control circuit. For dependable operation, a 
helical coil of Chace No. 2400 Bimetal was 
specified for the actuating element. 


Chace No. 2400 bimetal is the most efficient 
bimetal for applications from —100° to 700° F. 
due fo its high deflection and torque rates. 


When designing the actuating element for your 
product in the field of temperature indication or 
control, select one of the many bimetal types that 
comprise the Chace line; all are available in strips, 
finished pieces, or sub-assemblies. Chace engi- 
neers will be glad to assist you in the development 


of your bimetal requirements. 


w. mM. CHACE co. 


her re ELT Ae yf Thermostatic Bimetals 


1608 BEARD AVE. «+ DETROIT 9, MICH. 









by simply allowing the hammer to fall through a smaller 
net height. 

Conclusions. It appears that the dynamic test methods 
herein described can be used to. differentiate amo 
various materials on the basis of high-impact Shock 
resistance and, since the shock effect in the test jg 
simulative of the type of shock to which the materials 
will be subjected in service, the data obtainable may he 
used as design criteria in the manufacture of high. 
impact shock equipment. 


Present and Future Work 


Investigations at present are directed to three ends: 
further study and development of high-impact shock 
test methods ; an attempt to correlate high-impact shock 
test results with those obtained by more common [gb 
oratory methods; and correlation of high-impact test 
results with results obtained in shock testing of actyal 
plastics parts. 

At present the three types of dynamic HI shock test, 
flexural, tensile, and shear, are being intensively studied, 
working with one particular typical molded thermo. 
setting plastics material (Navy type CFI-20 cellulose. 
filled phenolic). Specimens are being molded at the 
Material Laboratory under carefully controlled condj- 
tions in order that all specimens of a given type shall 
have substantially the same properties. The problem of 
fatigue is being investigated by using a sensitivity 
method in which a given specimen is subjected to only 
one blow, and load is varied from specimen to specimen, 
Average breaking load given by this method will be 
compared with results given by the method of inere- 


Editor’s Note 


An invitation has been extended by the Bureau of 
Ships to readers of ELecTRicCAL MANUFACTURING for 
comment and suggestions on the high-impact shock 
test methods described in this article. In particular, 


discussion is desired with reference to the limitations 
of these methods, and to the program planned to 
overcome these limitations. 

Your comments should be addressed to the Editor 
of ELectricAL MANUFACTURING and will be trans- 
mitted to the Bureau of Ships. 











mental loads as described in this paper. Based on 
these investigations, the three types of test will be stand- 
ardized for use in subsequent work. 

While it is believed that the tests herein described, 
since they are of the simulative type, afford the best 
basis available for estimating the shock resistance ol 
plastics materials, they do not appear to be suitable for 
routine test work in the laboratory. One adverse factor 
is the limited availability of the test apparatus, each ot 
which must be individually constructed by the interested 
laboratory. In 1946 there were but 25 light weight Class 
HI shock machines in this country. The test itself 1s 
time consuming, the machine is bulky and occupies con- 
siderable space, the blow of the hammer generates con- 
siderable noise, and the necessity of repeated blows puts 
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Correctly designed to meet YOUR specifications 


® With or without cases * Compound filled or open type 
® Class A or Class B insulation * Terminal boards or leads 


You can save time of your engineering staff by letting STANDARD’S designers 
develop details of transformers to be used in electrical equipment you build. Many of 
the electrical devices in use today are equipped with STANDARD transformers. The 

lasting relationship between STANDARD and its customers has resulted from the 
practical applications of STANDARD’S engineering and craftsmen-built trans- 
formers to manufacturer's needs. If you haven't experienced this advantageous 


service, make your next project easier by delegating transformer design 
to STANDARD. 


THE STANDARD TRANSFORMER CO. 


WARREN, OHIO 


Representatives in Principal Cities 
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IF it’s fibre, plastic or thin 
metal fabrication - 














SAMPLES OR 
SKETCHES FOR 
ESTIMATES 


PHENOL FIBRE 


VULCANIZED sie a s 
FIBRE Me FO 


PHENOL FIBRE Sa stamped, drilled, sheared, sawed, 
ee aD Ea Se to ooed, threaded, milled, etc.—(no molding) 


NYLON Modern machines, an able staff and wide ex- 
NEOPRENE perience in supplying all types of industrial 
MEUMAUELASGIM on every taticating job. And a! production 
esti METALS economical work on volume orders. 


Wet N.S. BAER COMPANY 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 
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a severe strain un the anvil plate, which was fractured 
several times in the course of the work herein de. 
scribed. For these reasons it would be desirable to 
have a simpler, more generally available test apparatus 
which would give results correlating with results ob. 
tained with the HI shock machine. Analysis of pre- 
liminary comparative data indicates that the correlation 
between high-impact shock flexural results and Izoq 
impact values, and between high-impact shock tensile 
results and the ordinary static tensile strength values, 
is not completely satisfactory. However, before any 
conclusions can be reached, further study will pe 
required. 

Under present plans, more exhaustive impact tests 
will be conducted on standard high-impact shock flexure 
specimens both by the Izod method and by the drop-balf 
method of Winans and Lubin (5). Results will be 
compared with flexural high-impact shock resistance 
values obtained with the same materials. Similarly, 
high-impact shock tensile and shear results will be com- 
pared with results of static tests run on similar speci. 
mens. 

To further extend the significance of the high-impact 
shock tests on prepared laboratory specimens, a typical 
component part which is normally made of plastics wil] 
be selected and a method will be devised to test this in 
high-impact shock, the results being compared with 
values obtained by similar tests on standard laboratory 
specimens. 

It is believed that a study of the results of these 
investigations will lead to the establishment of a stand- 
ard method for determining the shock resistance of 
plastics materials. ooo 


Cited References 


1. Navy Department Specifications 66S3; Sept. 15, 
1945, as amended: Shockproof Equipment, Class 
HI (High Impact); And Tests For. 

2. “Mechanical Shock on Naval Vessels as Related 
to Equipment Design,” W. P. Welch, Journal 
American Society Naval Engineers, Vol. 58, Nov. 
1946. 

3. Navy Department Specification 17P4a (JAN P- 
14); Sept. 30, 1944 as amended: Plastic-Mate- 
rials, Molded Thermosetting. 

4. “Some Characteristics of Navy ‘High-Impact’ 
Type Shock Machines, I. Vigness, Proceedings 
Society Experimental Stress Analysis, Vol. V, 
No. 1 (1947). 

. “Preliminary Studies on a Drop-Ball Impact Ma- 
chine,” G. Lubin and R. R. Winans, ASTM 
Bulletin, No. 128, May 1944. 


wn 





Multispeed Synchronous Motors 


(Continued from page 104) 





what different. A compromise thickness is not a severe 
one, however, and a single rotor may be made to give 
excellent operation when used in an eight-pole motor 
or a two-pole motor. It is not suggested, however, that 
greater speed ratios than four to one be required from 
a single motor. Because the synchronizing limitation 
specified for reluctance motors with regard to accelerat- 
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1—-Resistance to Rust and Corrosion 7—Easy to Clean 
.2—Resistance to High Temperatures 8—High Strength 
3—Non-Magnetic §—Long Life 
4—Non-Sparking 10—Lower Ultimate Cost 
5—Re-Usable : 11—Resistance to Fatigue 
6—Attractive Appearance 12—Easy to Plate or Finish 


13—Resistance to Abrasion and Wear 
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ferrous and stainless steel bolt and nut products over common 
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OVER 6,000 ITEMS IN STOCK 


The widest assortment of bolts, nuts, screws, washers, rivets 
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different metals, including 


BRASS, BRONZES, COPPER, MONEL 
AND STAINLESS STEEL 


Write to General Offices, Dept. F for 134-page Color 
Catalog giving blue print drawings, dimensions, threads, 
heads and sizes of each item. Special Stainless Steel Catalog 
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THE H. M. HARPER COMPANY 
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CASE REPORT No. 52 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 





Blower Wheels 
Balanced in Less Than 
Two Minutes! 

MT HAWLEY MFG. CO., PEORIA, 
ILL., reports. With this Bear Dy- 
Nam ic Balancing Machine, Mod ef 
340-R, blower wheels ranging in 
size from 5" to 9” diameter, are 
balanced in an average time of 
1 minute 42 seconds Result. 
Much quieter and smoother oil 





You can obtain improved product performance and elimina- 
tion of noise and vibration at lower cost through this faster 
Bear Dy-Namic Balancing Method. Lower initial capital in- 
vestment and a low cost-per-unit are made possible by this 
revolutionary Bear Method. With Bear, Dy-Namic Balancing 
is speeded up to a point where the operation hardly interrupts 
routine production . . . simplified to a point where men and 
women learn to Dy-Namically Balance rotating parts in just 
a few hours. 

Send now for this FREE fact-packed 22-page Dy-Namic Balanc- 
ing Manual for rotating parts weighing from 4 oz. to 8 tons! 
Write: Bear Mfg. Co., Dept.t.-13, Rock Island, Illinois. 


BEA STATIC AND DY-NAMIC 


BALANCING MACHINES 





ing torque is not present at all in the hysteresis Motor 
the latter can synchronize any load within its Dover 
rating without regard to its inertia. The motor jg . 
herently more quiet in operation than either a ne 
tance or squirrel-cage induction motor, because the 
rotor has no slots nor teeth and no positions for which 
the air-gap reluctance is different than other Positions 
there are no slot-locking effects. These are some of the 
proj erties that serve to make the hysteresis motor stipe. 
rior for most applications to the reluctance motor and 
indispensible for multiple-speed synchronous applica- 
tions. 

It is, of course, not possible to obtain on each of the 
several speeds as much power output as the same size 
motor could deliver with one speed alone. Nevertheless 
with extreme care in design of flux distribution in the 
air gap in order to minimize harmonics, substantial 
power levels can be maintained on all speeds. In gen. 
eral, because of the superior slot distribution of the 
windings and greater effectiveness of the cooling fan, 
greater power levels are available from the higher 
speeds. By apportioning proper slot area to the dif- 
ferent windings they can be made to deliver constant 
torque at all speeds, and it was the working out of this 
apportionment in the experimental laboratory that 
contributed largely to the ultimate success in the design- 
ing of both Elinco dual-speed and three-speed _hys- 
teresis motors, 

Single-value capacitor motors are instantaneously re- 
versible; therefore, the qualities that permit the hys- 
teresis motor to use this method of phase splitting also 
permit the multiple-speed motor to operate at one speed 
in a forward direction, instantly reverse, and operate 
at a different speed backward. The circuit diagram 
shown in Fig. 4 illustrates the simple speed changing 
and reversing circuits, which can be relay as well as 
switch controlled. 

There is, of course, much more development work 
that can be, and will be, done. From a use standpoint, 
however, there now exist practical multiple-speed units 
to serve in a wide variety of applications, both in 
laboratory and production work. ooo 


Single-phase Induction Motor 
(Continued from page 105) 





also removed. 

The first questions that naturally arise in regard to 
any new motor are: how does it compare to existing 
motors in efficiency, power factor and heating; what 
are the available torques; is it quieter or noisier; does 
it have more or less vibration; is the cost of manu- 
facture lower or higher ; are the normal service require- 
ments fully met? 

The answers to some of these questions are easily 
obtained from the earlier part of this description. Others 
depend upon the design of the motor and will be con- 
sidered briefly. 

The efficiency obtainable from any motor depends 
upon the amount, quality and arrangement of the active 
materials. Normal efficiencies obtained with modern 
induction motors are readily obtainable with this new 
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at. Why Nell-Known 
‘ca Electrical Appliance 
Manufacturers* 


Demand “COM PO” 


FOR SELF-ALIGNING MOTOR BEARINGS 


*NAMES ON REQUEST. 





Designing Bound Brook “COMPO” Self- 
Aligning Bearings into their electric motors proved a real cost-saving 
way to insure motor-shaft alignment, less wear on parts,and smoother, 
quieter, performance. It also meant: 

TO MANUFACTURERS e@ Simplification of design; quicker, easier 
assembly © Elimination of oil cups, machining, drilling, tapping 
and grooving of the housing. 

TO USERS e No periodic lubrication, quiet, trouble-free performance 
—under both continuous and intermittent operation. 

“COMPO” Porous Bronze Bearings are made from pure metal 
powders, die-formed to shape, alloyed at high temperatures, 
finished to exact dimensions, and vacuum-impregnated with 
lubricant. Self-lubricating qualities make them ideal for use 
in inaccessible spots. The lubricant is sealed in, free from dirt, 
and an even lubricating film is always present. 

Thousands of “COMPO” Bearing sizes can be made from 
existing dies; hundreds of sizes in stock for prompt shipment. 
Mail the coupon below, to get our Stock List or arrange a 
conference with one of our engineers. We’ve saved time and 
costs for others; we can do the same for you. 


Many other types of “COMPO” Bearings and 
“COMPO” structural parts have been designed into 
appliances and other types of equipment and machines 
at equal savings and with equal performance benefits. 


BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 


Bound Brook Ojil-Less Bearing Co. EM 8-49 
Bound Brook, N. J. 


O I would like to talk to one of your engineers about... = === 


O Please send me a copy of your ““COMPO”’ Bearing Stock List. 
- Title 
i cl lg 
artes esis 
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type. Similarly the power factor is equal to or slight| 
higher than that obtained from a standard split-phase 
motor. 

Standard permissible temperature rises for Various 
types of motors have been established and it is not good 
design to exceed these values nor is it economically 
desirable to produce equipment with very much lower 
than the standardized acceptable rise. The new moto 
therefore remains in line with normal practice, 

Starting torques as specified for all desirable appli- 
cations are available and very liberal pull-up and pull- 
out torques are inherent at allowable current valyes 

The simplicity of the construction and the arrange. 
ment of the various parts are such that the noise and 
vibration problems usually encountered in small motors 
are greatly diminished. 

Cost of production, while depending upon a particular 
plant and manufacturing layout, is considerably te. 
duced over that of present types of single-phase motors. 
Service and installation requirements are materially 
lessened, particularly those occurring in the early fife 
of the equipment and traceable to the required adjust- 
ment of usual accessories. oog 





Specification and Application of 
Wrinkle Finishes 


(Continued from page 111) 





an applied wet film, the coating should be held to a 
reasonably uniform wet film thickness. Excessive varia- 
tions may lead to non-uniformity of the wrinkle texture 
or pattern size, as heavier coatings tend to produce 
coarser patterns and vice versa. 

When the film surface reaches a tack-free condition, 
the coated article is ready for baking. This may he 
carried out in any type of oven, using any method of 
firing. Temperature control is desirable where ab- 
solutely uniform results are required over a long period 
of time. The time and temperature required will neces- 
sarily depend upon the formulation, and precise recom- 
mendations are supplied by the manufacturer. In gen- 
eral, however, the following will-be found suitable; 300 
F for 45 min; 250 F for 1 hr; 200 F for 1% hr; and 
150 F for 3 hr. Forced air-drying is generally carried 
out at a temperature of 90-100 F overnight in finishing 
wood, paper and textiles. 

Baking time will be shorter with the use of radiant 
energy, though the exact rating of the lamps and their 
location are the important determining factors. As heat 
application at the coating-workpiece surface is virtually 
instantaneous, this method is very useful. 

The time-temperature relationship of the curing cycle 
is not a question of the total quantity of heat involved, 
but rather one of the effective heat input to the finished 
article. This becomes a matter for particular considera- 
tion where a number of parts of diverse materials are 
separately baked for later assembly. Additional heat 
generally tends to increase hardness and decrease gloss; 
hence to maintain a uniform appearance among the 
various parts requires that each receive a uniform heat 
input—not that each receives the same time-tempera- 
ture treatment. A little experimentation is usually sut- 
ficient to establish the required condition. oo 
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22 Ways to Stop Using 2 Where 1 Will Do! 


WHEN TOUGH JOBS DEMAND TOUGHER FASTENINGS 
.-- YOU'LL NEED FEWER REPLACEMENTS WITH MONEL 





How An Electrical 
Equipment Manufacturing Company 
Put Monel Fastenings to Work 


When power lines and steam lo- 
comotives both go under a via- 
duct, you meet a nice problem in 
corrosion. The fiery blast from 
the iron horse quickly ruins or- 
dinary conduit fastenings. But 
one company we know solved the 
problem with Monel. They used 
%” Monel bolts, 27” long. That 
conduit is going to stay put for a 
long time. 
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On some jobs, ordinary fastenings 
can be used with no worries. 


But important jobs need extra 

protection against corrosion... rust 

.. overstressing ... shock... vibra- 
tion... heat... cold. 


For those jobs you need dependa- 
ble fastenings, Monel* fastenings. 


Monel gives you all the “extras” 
that mean life in tough spots. 


For example, Monel resists corro- 
sion by most acids, alkalies and salts. 


You get superior mechanical prop- 
erties, too. Compare Monel with the 
free-cutting steel used in ordinary 
fastenings, and you find Monel is 
20% stronger... 30% more ductile 


EMBLEM ,. OF SERVICE 


...40% tougher. 


Maybe your problem is extreme 
temperature. Again, Monel is your 
answer. For Monel fastenings retain 
their strength at elevated tempera- 
tures or at the coldness of liquid air. 


How many places in your plant or 
product do you want (and need) the 
extra advantages of Monel fasten- 
ings ? Remember, any fastening you 
need is available in longer-lasting 
Monel. 

TEST A MONEL FASTENING, FREE! 
Write to Bob Johnson of Inco. Tell 
him your problem and the type and 
size you need. He’ll send a sample 
... plus the address of your nearest 
supplier. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


*Reg. U. 8S. Pat. Off. 


Monel*Fastenings are stronger..tougher..safer 
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Motorized Hopper Units by the 
Detroit Power Screwdriver Com- 
pany are “tailor-made" for special 
assembling applications ... They 
. eliminate the manual handling of 
ports ... Let us solve your 
production assembling problem 
... Contact us now; send special 
assembly and component parts 
for quotation. 


Pressing terminal studs in 
dry cell batteries. 


Assembling small 
hardware hinges 
by inserting two 
hinge pins simul- 
taneously. 


Inserting mounting 
screws in cooking 
utensil handles. 


Automatic assem- 
bly of toy plastic 
wheels and axles. 


Assembling screw 
and fibre washer to 
cable clamp for 
electrical outlet 
box for shipping 


purposes. 


DETROIT POWER SCREWDRIVER CO. 


2817 W. FORT ST. , DETROIT 16, MICH. 
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Portable Batteries 

for Built-in Power Sources 

(Continued from page 91) 
a 
proper type of secondary cell was a relatively simple 
matter. The 6-volt lead-acid battery was considered 
suitable for the automotive field and the nickel-irop. 
alkaline storage battery for traction service. However, 
the introduction of the nickel-cadmium storage battery 
in this country. encroached on both types and though 
it is not in large scale production the battery hag 
caused a flood of charges and countercharges which at 
one time bordered on the libelous. 

The nickel-cadmium storage battery was developed 
and marketed in Europe at the time Edison developed 
the nickel-iron cell in this country. The construction 
and features of both are quite similar, Fig. 11. Both 


nara 


STEEL CONTAINER 
NICKEL PLATED 


Fig. 11—Cutaway view of Baker cadmium-nickel alka- 
line storage battery, recently introduced. Cells are 8% 
in. wide and come in two heights, 1154 and 177\%p2 in. 


use electrolytes of potassium hydroxide and _all-steel 
construction, both are rugged, free from sulphation, 
shedding of active material, corrosive fumes and damage 
from freezing. Both use steel frames for the plates but 
active material in the plates is different. In the nickel- 
cadmium cell the active material on the positive plate is 
nickel hydroxide and specially treated graphite, and the 
negative plate contains a mixture of oxides of cadmium 
and iron. Sintered plates were developed in 1935 
permitting the battery to deliver heavy cranking cur- 
rents for short periods. 

Perhaps the only unbiased tests of the nickel-cadmium 
battery were those conducted by the Army on captured 
German aircraft batteries. These tests indicated that 
the battery had long life, high capacity at moderate 
current drains in ambients above zero, poor high tem- 
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TOUGHER THAN ORDINARY INSULATION 


BEST WIRE FOR HIGH-SPEED WINDING 


COMPARATIVE TESTS prove a fact 
that’s highly important to magnet wire 
users... the insulation of Roevar 
Magnet Wire is 10 to 40 times tougher 
—more resistant to abrasion—than other 
types of insulation! This means that 
Roevaris far and away your safest choice 


for all high-speed winding operations. 

On top of that, the insulation of 
Roevar Magnet Wire bends and 
stretches remarkably without cracking 
or loosening from the conductor. It has 
high resistance to the solvents in coil- 
treating varnishes and to baking tem- 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 
ROEEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 
St. Clair Ave., N. E. ® Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 
S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 
Ave. * Portland, Ore., 1032 N. W. 14th Ave. ® San Francisco, 1740 17th St. * Seattle, 900 First Ave. So. 


AUGUST 1949 


RAE 


peratures . . . its stamina and reliability 
are unsurpassed in service. 

Roevar Magnet Wire is smaller in 
diameter than magnet wire with 
enamel, silk, cotton or paper insulation 
cnd it costs less! It comes in sizes No. 
14 to 40 A.W.G. Roevar might be a big 
help to you. Write for full data and 
samples of wire. John A. Roebling’s 
Sons Company, Trenton 2, New Jersey. 
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‘Ready for 
emperature Extremes 


Extremes or sudden changes of temperature 
have no effect on Universal Porcelain In- 
sulators. In tropic sun or arctic cold they stand 
up. Because they are porcelain, they have 
high dielectric strength. They withstand shock 
and strain. They resist heat, moisture, fumes 
and most acids. They do not carbonize nor cor- 
rode under long years of service. A Universal 
engineer will be glad to assist in adapting 
these advantages to your insulator require- 
ments. Just phone, wire or write. No obligation. 


me UNIVERSAL 


1540 EAST FIRST STREET 








i idan for ESCO quality 


NOT ONE IN FIVE or 
EVERY OTHER ONE 


but EVERY UNIT 





. . is individually tested under full load conditions before it can 
pass the rigid Esco inspection system. In addtion, every single unit 
is dynamically balanced before it leaves the Esco factory, and all 
bearings are permanently lubricated to insure less maintenance, 
quiet operation, and long life. 


This extra care in the production of built-to-order generators, con- 
verters, dynamotors, special DC, AC, and universal motors is your 
guarantee that Esco quality standards are met by every single unit. 


Write today for Catalog 46-1 . . . or better still, send us the de 
tails of your particular problem. Esco engineers will provide ap- 
plicable data without obligation. 


Specialists in high-frequency, high-speed motors and power supplies. 


ELECTRIC MOTORS + GENERATING PLANTS + GENERATORS 
MOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 
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CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


perature characteristics and low capacity per unit Weight 
or volume compared to lead-acid batteries. It had ex. 
cellent charge retention and simple maintenance, 

The nickel-cadmium battery, like so many other prod- 
ucts, is not the panacea to all the trouble besetting bat. 
teries. The answer to the ultimate selection of lead- 







Table 11[—Comparison of Storage Battery 








Performance 
| re 9} a ———— cl 
Auto- Jet 
motive | Transport | aircraft 
| battery | battery 
5 hr, 80 F, amp-hr 76.5 | 38g 
Weight per cell, lb i as | ee 
5 hr, amp-hr per Ib o> 4 6.7 
5 min, 80 F, amp 324 357 
5 min, watt-min per cell 2620 2760 
5 min, watt-min per cell | 
per lb 192 | 212 
Space per cell, cu in. | 187 109 
(147) 
5 hr, amp-hr per cu in. 0.4 0.8 
(0.7) 
5 min, watt-min per cell 
per cu in. 14 25.3 
(18.7) 


« Figures in parentheses are for batteries with non-spill feature. 
SSS SSS SSS SSS SRT 


acid, nickel-cadmium, or nickel-iron storage batteries 
will be found in the cold facts, both engineering and 
economic. 

In addition to the fundamental types of primary and 
secondary cells already discussed there are other special 
types which are of less interest to the designer of elec- 
trical equipment for civilian use. One such battery is 
the water-activated silver chloride-magnesium cell de- 
veloped to furnish emergency power to aviators forced 
down at sea. It is essentially a reserve battery for “one 
shot” operation, and is not designed for intermittent 
service. The battery is light weight, small size, high 
powered with indefinite shelf life, and kept dry in a her- 
metically sealed container until time for use. Since the 
battery uses ordinary tap or sea water for activation it 
is not necessary to store the electrolyte in a special 
chamber, thereby reducing its size and weight. It con- 
sists of a silver chloride depolarizer and thin magnesium 
sheet, separated by highly absorbent paper which soaks 
up the water when activated. Output is approximately 
12 amp-hr per Ib at high discharge rates and 23 amp-hr 
per Ib at normal and low discharge. With its infinite 
shelf life the battery is ideal for a reserve service. 

In other types of reserve batteries developed during 
the War the electrolyte was kept in a separate container 
until the battery was activated. Probably the most 
publicized battery of this type was the one used to 
energize the proximity fuse, and though it played a 
very important part its peacetime application is limited. 
Other storage batteries were developed that could oper- 
ate while totally submerged in sea water, again inter- 
esting but of limited peacetime application. More useful 
are the water-cooled storage batteries for heavy sus- 
tained current drain for resistance welder applications. 
Water is circulated in the battery case itself to prevent 
the battery from overheating. The reverse is the lead- 
acid storage battery heated internally to deliver large 
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THIS COMMUTATOR Can Stand The 
Most Rugged Service, Yet Costs 


te CM acy 


SMALL MOTOR COMMUTATORS made by the Spring Division 
of the Borg Warner Corp., Bellwood, Ill., from Revere OFHC 
(Oxygen-Free High Conductivity) copper, exploded to show method 
of construction. After copper shell was stamped and formed on 
multi-slide machine and plastic molding material injected into it 
longitudinal slats were sawed just deep enough to completely pene- 
trate the thickness of copper and thus form the segments, each of 
which are insulated electrically from one another and anchored 


firmly in the plastic. 


Ir was quite a complex problem the Spring Division of 
Borg Warner Corp. dropped into the lap of Revere’s 
Technical Advisory Service. They were getting set to manu- 
facture Commutators for small motors and they wanted 
to select the best material for the job. 

Here were the specifications: The material had to be the 
hardest possible yet still able to take the extremely severe 
forming operation which was to be done in a multi-slide 
machine. High hardness was necessary in order to com- 
bine maximum wear resistance with the ability to with- 
stand the extreme centrifugal force dovdaned in small 
motors operating at high speeds. In addition, in the mold- 
ing operation, which is done after the copper shells have 
been formed, it was necessary to hold the diameter of the 
shell to within .001” in order to prevent the plastic from 
flowing between the mold and the. outer surfaces of the 
commutator. An equal tolerance was also imposed upon the 
height of the solid cylindrical portion for the same reason. 
Also of great importance was the need for the cylinder wall 
being almost absolutely flat. 

Because of long experience with somewhat similar prob- 
lems Revere recommended trial of OFHC (Oxygen-Free 
High Conductivity) copper, four numbers hard. This was 
tested along with several other metals. The OFHC alone 
was found to produce excellent parts, and with tolerances 
so close as to be almost unbelievable in this type of opera- 
tion. All other types of copper failed at the very sharp bend 
where the anchoring lugs join the side of the shell. 

An unusual feature of these commutators is the plastic 
material used in the core. Tough, and unusual in composi- 
tion, it serves both as insulation and as a mechanical 
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connection between commutator and shaft without use of 
a bushing and key. 

To determine if these commutators could really take it, 
test motors in which they were used were aed up to 
35,000 rpm. Although the wiring in the rotors practically 
exploded at that speed, there were no failures in the commu- 
tators, Temperature tests up to 400° F. were also made. 
Here again there was no omen to the commutator, 
though the rotor wiring was badly damaged due to the 
combination of centrifugal force and decrease in wire 
strength. Once again the unusual combination of properties 
of Revere OFHC copper had played a part in helping 
another one of the country’s leading manufacturers pro- 
duce an outstanding product at less cost. 

Perhaps this or some other Revere Metal can be of help 
in improving your product—cutting your production costs. 
Toward that end we suggest that you get in touch with your 
nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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verly-Hautz All Steel adjustable 

motor slide bases are manufactured to fit NEMA 

standard motor frame sizes 203 to 505. Other 
sizes can be made to specification. 

Each Overly-Hautz motor base is shipped 

ready for installation including cadmium plated 


bolts for mounting motor. 
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cranking currents at low temperatures. Since battery 
efficiency drops rapidly with temperature, it was foung 
feasible to use some of the battery energy to heat built-in 
resistors to warm the battery and increase its efficiency 
at low ambients. ; 
In addition there are special cells such as perchloric 
and fluoboric acid batteries, silver oxide batteries, 
methylamine hydrochloride cells, calcium chloride, and 
lithium chloride cells. These are little more than chem- 
ical compounds to most electrical product designers 
and have not as yet reached commercial importance, 
With a product like the primary cell which is ex. 
pendable, the problem of field supply becomes important, 
If a standard battery can be used, battery replacement 
in the field is no problem but if the limitations of the 
design force a special, little used battery then product 
acceptance will force the manufacturer to provide the 
necessary battery distribution. This alone may be the 
controlling criterion in the selection of one battery over 
another or force the modification of the product design 
to accommodate a standard battery. Hence, before 
standardizing on any battery it is highly desirable to 
consult the battery manufacturers. Ooo 
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Designing a 
Portable Sound Projector 


(Continued from page 79) 





changes in design that did not affect performance. Sev- 
eral such instances have already been mentioned. Induc- 
tion brazing instead of conventional assembly methods, 
for example, cut costs substantially on two important 
parts: shafts for the worm drive and the sound drum. 
A tolerance of 0.0005 in. needed for concentricity of the 





Fig. 14—Costs were reduced and assembly made easier 
by replacing the strap mounting for the motor (left) 
by feet added to the motor endbell die casting (right). 
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Creative research is no empty slogan at 
Mallory. Mallory Vibrators are the world’s most 


shown above. It’s the reason why so many Mallory 
Vibrators are right for the job. With this informa- 


tion, Mallory engineers can make intelligent and 
profitable recommendations. 


popular simply because engineering skill, long ex- 


perience and adherence to quality ideals have made 
them better. 


Do you have a supply of these ‘“‘tell-all’’ ques- 
But Mallory engineers know that the finest vibrators 


tionnaires in your engineering files? If not, we 
earnestly suggest you give your Mallory repre- 
sentative a call—or write to Mallory direct. Do it 
now. And remember, too, that standard Mallory 
That’s the reason for the inquisitive questionnaire 


Vibrators are quickly available from authorized 
Mallory distributors. 


Vibrators and Vibrapack* Power Supplies 


can fail because of a power transformer design. . . 
or 4 wrong value buffer capacitor. That’s why they 
want to know the whole story of your problem. 


SERVING INDUSTRY WITH 
P.R.MALLORY & CO. Inc. bs Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 
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Tel dae Nae 
- ies of the largest 


% 
ee ot manufacturers of 
OF PR 


PORCELAIN SPECIALTIES 
in the United States today 


And not only one of the largest but one 
of the most versatile, because STAR’S pro- 
duction includes any quantity, finish or 
shape of Low Voltage Porcelain that may 
be desired, to meet any specifications of 
physical or dielectric characteristics or 
strength required by the customer. 








In addition to meeting all kinds of spe- 
cific requirements, STAR has the follow- 
ing kinds of standard insulations to offer: 


1. THERMOLAIN 4. VITROLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


. No. 921 


worm was formerly obtained by lapping the hole in the 
worm to 0.0003 in. and grinding the shaft to 0.0092 in 
for a wringing fit as shown at A in Fig. 15. The worm 
was line drilled and pinned to shaft. In the new mode] 
worm length was reduced to its minimum, the hole 
was reamed with a tolerance of 0.001 in. and induction 
brazed to the shaft. It was found that the flow of the 
brazing material centered the worm well within 0.0005 
in., giving a reduction of 40 per cent in the cost of the 
assembly. 

Similarly in the sound drum assembly, Fig. 16, braz- 
ing instead of an expensive press fit substantially re- 
duced costs while giving equal or closer tolerances, In 
addition, the use of circular scoring on the front face of 





A 


Fig. 15—Cost of the worm shaft assembly was reduced 
40 per cent by substituting brazing (B) instead of a 
close-tolerance wringing fit (A) and shortening worm, 


(CS 
Press a WD f 


High polish 
Fig. 16—In brazing (right) clearance around the shaft 
equalizes and centers the film drum accurately to 0.0005 
in. Circular scoring eliminated expensive polishing 
operation reuired for former design (left). Total cost 





reduction was nearly 60 per cent. 


———“"\ 
\ 


2. LAVOLAIN INSULATION | 
A dense semi-steatite of Can be molded into dif- 
high mechanical and di- ficult shapes. Strong, — 
electric strength. dense, heat-resistant. 
3. COMMERCIAL . a ~oupall 
ill not soil in assem- } 
WHITE : bly or use. Excellent for 
Most economical for use wiring devices or novel- 
in most applications. ties. 
‘ 


7. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 





Write Us Your Requirements 7 
Fig. 17—Backlash in the framing adjustment (A) was 
eliminated by a split nut formed in a bracket spot 


welded to the adjusting arm (B). Simplification of 
design also cut costs substantially. 


the drum in place of a hand polishing operation pre- 
viously specified gave better appearance. Total cost 
reduction amounted to nearly 60 per cent. 

In the framing mechanism, Fig. 17, the former assem- 
bly shown at A was replaced by a lower cost design B 


me): G: as » ee 
TRENTON 9, N. J. 
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ony BENDIXSCINTILLA 


ELECTRICAL CONNECTORS 
offer you SCINFLEX* SUPERIORITY! 






* SCINFLEX dielectric material 
is a new development that assures 
unequalled insert r ance. it is 
available only in \Bendix-Scintilla 
Electrical Connectors. \ 


The use of SCINFLEX dielectric material, an 
exclusive Bendix-Scintilla development of out- PLUS <ALL lees FEATURES | 
standing stability, increases resistance to flash- B meietd my ange 
over and nag 3.2 And this is only part of the BR s om re 

many new advantages you get with Bendix- B sik " _ a 
Scintilla* Electrical Connectors. The contacts eae a i a . 
carry maximum currents with practically no 2 ‘ cian 
voltage drop. In temperature extremes, from 2 a : sadlitiiine eiiniaiallh 
—67° F. to +300° F., performance is remark- BE 9 aia cnaae i 
able. Dielectric strength i is never less than 300 » mind pea ~ eee es 
volts per mil. Bendix-Scintilla Connectors have e cecal . eae s eet m 
fewer parts than any other connector on the re ee 
market—and that means lower maintenance 
costs and better performance. *TRADEMARK Write our Sales Department for detailed information. 





BENDIX 


SCINTILLA 
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Let Porcelain Products’ ceramists and electrical 
engineers analyze your insulator problems in the 
development stage. They are experts in design 
simplification and cost reduction. Whether your 
problem calls for casting, turning, pressing hot 
or cold, Porcelain Products is equipped to do it 
better for you. Send your inquiries together with 
prints and specifications today. Your inquiries 
will receive prompt attention. 


Porcelain Products, Ine. 


PARKERSBURG, WEST VIRGINIA 
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which also eliminated all backlash in the adjusting shaft 

Problems of appearance design, including case pro- 
portions, finishes and surface treatment were faced with 
the assistance of John Vassos, RCA industrial designer 
consultant. Control handles were shaped to fit oper- 
ator’s fingers and encourage proper operation, and were 
located to put them as closely as possible to the normal 
position of the operator’s hands. 

Outlines of the projector were simplified by often 
slight redesign to give an unbroken line to the top, front 
and rear surfaces. In keeping with this general aim, top 
surfaces of the film gate and sound lamp housing were 
made flat. 

Simple vertical lines and large radii on outside ¢or- 
ners were used on the projector frame die castings. Pro. 
jection lamp housing, which swings out on a hinge at 
the bottom, was set off by rounded edges which pro- 
duced vertical lines. Shape of the sound lamp housing 
was simplified and some horizontal lines added to give 
cleaner appearance. 

Gray wrinkle finish used on earlier models was re- 
placed by a higher cost hammertone finish in a distine- 
tive blue-green shade selected by the industrial de 
signer. This finish consists of a single coat over a zine 
chromate primer. To reduce masking costs, a set of 
individual exterior frame parts is assembled (without 
mechanism) and sprayed and baked as a unit. The case 
assembly is then broken down and parts delivered for 
production assembly. This procedure not only reduced 
finishing costs but also gave better uniformity and 
color match. 

For the material covering the case, Fabrikoid was 
selected for wear resistance. A special gray was devel- 
oped to go well with the finish on the projector, giving 
a rich color combination that is distinctive. All hard- 
ware on the case is bright nickel and stainless steel. 

At each step in the design, every factor had to be 
measured against cost in order to meet the price level 
required for volume business. Many times during the 
development it appeared that some desirable perform- 
ance objective would have to be given up to keep the 
cost in line. But one by one the problems were solved 
and all the requirements were finally met for a high 
performance, one-case sound projector for 16mm film 
that could be sold for $442.50, less than the limit 
imposed. ooo 





Conductive Rubber 


as a Component 
(Continued from page 101) 





approximately 10~' to 10° ohm-cm. 

Conductive rubber has several limitations which 

include rather poor control over resistivity, drift- 

ing of resistivity under strain and with repeated 
cycles of deformation, and limited life at elevated 
temperatures. 

3. Resistivity of conductive rubber is responsive to 
physical deformation, but not to a highly predicta- 
ble or controllable degree. 

4. Conductive rubber can be manufactured in any of 

the conventional forms. 

Chief applications of conductive rubber thus far 
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Every problem of vibration and loosening of parts of requirements. The booklet illustrated here 
calls for careful study to find just the right answer. contains much useful data and should be helpful 
“National” engineers have encountered just in determining type, size and cost of lock nuts 
about every type of problem, and our line of Lock for a given application. A copy will be sent 
Nuts is designed to meet an unusually wide range on request. 


ike ee te oraparomee, BEB, 


ie ke 


For heavy duty — National’s “Drake’’ Lock Nut withstands 
severe stress, shock or vibration. A two-piece, positive lock 
for use on rugged, heavy equipment, where size and weight 
are not a factor. 


To withstand shear only —National’s “Dynamic” Lock Nut 
is a thin, lightweight nut with diaphragm lock, for use 
where clearance is a factor and where strains are in 


AIRMAAL E. shear only. 
AMERICA’S CLASSIC OF THE AVA 


SE. 5 For shock-loading or vibration, even under heat, oil or 

CL N; moisture, National’s “Huglock” Lock Nut is a one-piece, 
all-metal lock nut. Easily installed, it grips the bolt threads 
and maintains locking effect whether seated or not. 


sa a For effective, low-cost locking. National’s “Marsden” Lock 

Other “National” products: Nut is a one-piece, cantilever action type, easily applied, free 

HODELL CHAINS, running until seated. For the most complete line of standard 
CHESTER HOISTS. and special fasteners, come to “National”. 


THE NATIONAL SCREW & MFG. CO. 


e 
ar) AAA Cleveland 4, Ohio 
PLL OLE, Pacific Coast: National Screw & Mfg. Co. of Cal. 


1649 18th Street, Santa Monica, Cal. 
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have been found in the field of static contro] and 
in the fabrication of heating units of relativel 
large area and low operating temperatures, 

6. Successful utilization of conductive rubber will 
require cooperation between the designers and 
manufacturers of electrical equipment and the 
rubber manufacturers. Oo9g 


Design Trends 


and Transients 
(Continued from page 126) 


OE 
is stopped, the armature removed from the spinning 
assembly and the second installed in readiness for test 
a third being placed in the oven bottom to preheat. 
While the assembled armature is heating for the 
prescribed 15 min after the proper oven temperature 
has been reached, the first armature is closely examined 
under a large well-lighted magnifying glass for the 
appearance of cracks in the varnish at the winding end 
turns. If one is noted, a record of its approximate Joca- 
tion is recorded in the “remarks” column on the data 
sheet. The armature is then placed aside to await the 
second leg of the spin test cycle. The second armature 
is then spun similarly to the first and the third installed, 
This procedure continues until all have been spun 
through the first leg of the cycle. 
i ae sah BY. me sail When the first leg of the test is completed, the oven 
REQUEST NEW CATALOG NC elas ea control equipment is adjusted to the next test tempera- 










Improved Armature-Spin Test Cycle for 
Varnish Evaluation 
























Temperature, Speed, Time, 
deg C rpm min Instructions 
14,000 10 Inspect for cracks only 
100 17,000 10 after 20,000 rpm run. 
(Ist leg) 20,000 10 ‘ 
14,000 10 Inspect for cracks only 
125 17,000 10 after 20,000 rpm run, 
(2nd leg) 20,000 10 . 5s 
14,000 10 Inspect for cracks only 
150 17,000 10 after 20,000 rpm run. 
(3rd leg) | _ 20,000 10 a 
24,000 5 Inspect for cracks after 
150 27,000 5 each speed run. 
(4th leg) 30,000 5 





ture, 125 C, where all of the armatures are again spun 
similarly to the. procedure described for the first leg. 
The test is continued through successive legs of the test 
cycle until a major test failure is established at which 
time that particular armature is removed from test. 

In evaluating test results it was noted that two typeg 
of cracks tend to develop in the varnish-treated end 
turns of the test armature. These were named “season 
cracks” and “strain cracks.” 

Season cracks are those that form because of the 
shrinking of the varnish or of the armature insulation 
due to the high test temperatures. They usually con- 
centrate in the varnish at the armature slots, though 
sometimes appearing at numerous places on the end 
turns, are about % to %-in. long, and usually lie across 
the coil wires. The presence of season cracks in greater 
| or lesser quantities should be considered when com- 

paring the test data on different varnishes, for their 
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Reid Products Saves $15,816 Per Year By 
Using One Townsend Cold-Headed Part 


The little cam above is doing the job of a 
more expensive part and doing it just as 
well. The Reid Products Division of 
Standard Products Company of Cleve- 
land wanted this part for an automobile 
door lock assembly but found it would 


cost $38.00 per 1,000 if produced on auto- 
matic screw machines. The same part, 
with its close tolerance and eccentric 
shape, is being cold headed and cadmium 
plated for them by Townsend Company 
for only $25.32 per 1,000. This clear sav- 
ing of $13.18 per 1.000 becomes mighty 
important at the rate of 100,000 parts 
per month. It adds up to $15,816 per 
vear. 

This is just one example of the way 
Reid Products has been cutting produc- 
tion costs by working with Townsend en- 


gineers. Other item made for 
them at savings of $.70, $10.01, and even 
as much as $21.97 per 1,000. These are 
typical examples. Jones Townsend cus- 
tomers save more. 

Designers who seek ways to reduce 
costs find it pays to call on Townsen 
for small parts. They can be cold headed, 
pointed, machined, drilled, slotted, 
trimmed, roll threaded, extruded, pierced, 
knurled, bent or flattened. Townsend 
makes parts and fasteners in carbon, alloy 
and stainless steels—in brass, bronze, 
copper aluminum—in a variety of plat- 
ings and finishes. 

‘> find out how to reduce your costs 
arts send T ownsend a sample or 
ur engineers will gladly give you 

an estimate without obligation. 
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Call or write today to? 


| ownsend 


COMPANY — 2970: oblalae Tah 


New Brighton, Pa. 


Chicago 38, Ill. 









WHEN YOU NEED TRANSFORMERS 


Your “BEST BUY” is 
ACME ELECTRIC 


Acme Electric transformers provide more perform- 
ance per dollar invested. Designed to high perform- 
ance standards, and constructed to provide long life 
service, your selection of Acme Electric transformers 
adds extra quality to the installation. 












AIR COOLED 
POWER TRANSFORMERS 


All steel construction, with silicon 
steel cores and vacuum impreg- 
nated coils. More performance per 
pound at 55° temperature rise. 
Stock sizes 1/10th to 50 KVA all 
standard voltages up to 600 pri- 
mary. 2300 volt ratings available in 
1¥ to 25 KVA. Write for Bulletin. 















STEP DOWN 
TRANSFORMERS 


For plugging into a 200/ 
240 volt power circuit to 
provide 115 volt service 
to lights, small motors, 
accessories. Available in 
sizes from 75 watt to 
2000 watt. Bulletin SD 
151 tells all. 


BELL RINGING, CHIME 
AND SIGNALLING 
TRANSFORMERS 


Acme Electric transformers are built 
to last the life of the installation. The 
same quality steel, insulation and work- 
manship goes into making these trans- 
formers as in large power transformers. 
Write for Bulletin. 





FLUORESCENT 
LAMP BALLASTS 


You'll see the difference in 
more light output, longer lamp 
life, quiet operation when an 
Acme Electric Ballast is in- 


stalled in your fluorescent 
lighting units. Write for Bul- 
letin. 





ACME ELECTRIC CORPORATIO 
358 Water Street Cuba, N. Y. 


Aemo <i> Fleetric 
| Oe ee ee eee ee ee 
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formation is considered detrimental. They offer ideal 
entrance points for moisture and are collectors for ear. 
bon dust and other contaminants. 

Strain cracks are those that form in the varnish alon 
coil wires. Usually they begin at the armature slots 
and extend, first barely visible as hair-line cracks fe. 
tween the end turn wires, then ever increasing in Je h 
and breadth as the greater speeds and higher tempera- 
tures of the test cycle are encountered, until complete 
rupture of the varnish occurs. At times they begin to 
form at the shaft and then extend toward the slots 
as the test is continued. Sometimes whole coils move: 
sometimes coils split; but always, strain cracks oceyr 
along the coil wires. 

The formation of a crack in the varnish around the 
shaft may require close scrutiny during several tes 
runs before its nature can be determined, for quite 
often its presence is noted even before testing is begun, 
If continued testing results in no noticeable change in 
the crack from when first observed, it may safely be 
identified as a season crack. Tangential cracks extend. 
ing from the crack around the shaft along the coil wires 
toward the slots, will form as testing is continued if the 
original crack is a strain crack. 

Some varnishes tend to be slightly thermoplastic at 
spin test temperatures. This case is difficult to ascertain 
for often there is no connecting film of varnish between 
the windings and the shaft and thus there is no varnish 
crack to watch grow as the windings move. Then the 
variation in the breadth of the opening must be meas- 
ured as testing is continued. 

After the formation of the first strain crack in the 
varnish at the winding end turns of the test armature, 





Faster Fastenings 


Another step in the direction of reduced fastening costs 
for small screws is the Screwstick, a new product of 
American Screw Company, Providence, R. I. Screws are 
produced in a continuous length joined by a reduced sec 
tion of such size that final tightening shears through the 
joining section. A “stick” of screws is inserted in 4 
power tool, and as the tightened screw is sheared off, 
the next screw is advanced by operating the finger lever. 
Neck area is selected to give full tightening action without 
danger of stripping threads, giving uniform tightening 

Available in sizes from 
0 to 5 in steel, brass and aluminum. 


independent of operator control. 
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EMC 


FRACTIONAL H.P. MOTOR PARTS SETS 


for Products with Component Motors 


Now you can get EMC Motor Parts Sets consisting of brushes, 
brush holders, armatures and fields in all ratings up to 1/2 
h. p.—all manufactured by the producers of EMC Motors, 


EMC Specification Sheet 
Saves You Time 


The EMC specification sheet simplifies 


justly famous for outstanding “‘power zone” service in hun- Seling facts chast your predent, wham 
: f * : 5 eae can be fitted with a custom-designed 
dreds of different products. The extra SEVV1CE you build in EMC Motor if its power requirements 


come within the range of 1/2000 h. p. 


with EMC Motor Parts Sets helps maintain your reputation for 
up to 1/2 h.p, Write for your copy. 


smooth-running, long-lasting products. 





Write for the complete details. 


ELECTRIC MOTOR CORPORATION: 


Seay ect we 







CUSTow. Butt FRACTIONAL WP. M 
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the seriousness of the failure must be established: * 
it minor, or is it major? 

To accomplish this end, continue the testing cycle 
through succeeding legs of the test until the crack or 
cracks open wide indicating complete rupture of the 
cementing varnish. For instance, refer to the cycle 
shown in the table and assume that the first strain crack 
of | was noted after the second leg of the test 20,000 rpm 


6) run at 125 C. Following the recommended testing pro- 
IB Srecial Fasteners 





| cedures, continue the cycle through the third leg— 

‘ | 20,000 rpm run at 150 C. If upon inspecting the pre- 
y viously formed crack, it is noted that very little or no 
change in the length or the breadth of the crack has 
“arene rrr = | occurred it is considered to be minor and is recorded 

| as such. 

Continue the test into the fourth leg through 24,000 
rp at 150 C. Again inspect the armature. If it is now 
noticed that the crack has increased in length or 
| breadth such as to insure the fact that the windings are 
design engineering AS | moving, the test may be discontinued and that armature 

| 
| 





and allied devices 


UNITED-CARR 


tor cost-cutting 


recorded as developing into major failure after the 


stir 24,000 rpm run at 150 C. Then by direct comparison 

of the minor and major failure points of all of the 

armatures, it is an easy matter to determine which 

ey Send us your specifications or treatment appears best from the bonding strength stand- 
requirements, Address Dept. 13 | point. OOo 


UNITED-CARR FASTENER CORP. | 
Cambridge 42, Mass. Motor Speed Control 


Sar MAKERS Gxloy > Cy y Compact speed control for fractional horse- 
Sa power drives gives 15:1 range, reversing, 
braking and high speed starting. 


ERIES resistance is satisfactory for motor speed 
control for such applications as fans where the load 
is constant, but large changes in speed take place under 
varying load. For those specialized applications requiring 
precision control of motor speed under varying load, 
thyratron controls provide an effective answer, but 





Fig. 1—Variac rectifier speed control for motors up to 
1/3 hp is housed in a small box that can be mounted 
where convenient for the operator. 
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Using a “squared circle” 


to reduce sealing costs 
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Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘‘Arm- 
strong’s Gasket and Sealing Ma- 
terials."’ It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


The “squared circle” shown in figure 1 il- 
lustrates how circular lathe-cut gaskets 
can be used to seal non-circular flanges. 

A circular gasket whose inner circum- 
ference equals the outer perimeter of the 
boss will distort to fit as shown. Because 
these gaskets are automatically lathe-cut 
from tubes of stock, virtually waste-free, 
they often cost less than die-cut parts. 

For many such applications, Armstrong's 
Cork-and-Rubber Compositions provide ef- 
fective, low-cost seals. They offer a range 
of compressibilities and solvent resistances 
for varied sealing jobs. And by permitting 
the use of smaller machined flanges—or 
even stamped or spun flanges, cork-and- 
rubber may reduce fabricating costs. 

To utilize the “squared circle” principle, 
some means must be provided to position 
the gasket during assembly. While flanges 
must sometimes be altered to do this, it 
is often possible to use existing designs. 





$ 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 





ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9508 Arch Street, Lancaster, Pa. 





In figure 1, for example, the boss, pre- 
viously used to insure accurate compres- 
sion of the die-cut gasket, positions the 
lathe-cut gasket during assembly. To seal 
the heavy cover plate against oil, a firm 
cork-and-rubber composition is used. 

Again in figure 2, the recessed channel 
in a die-cast fuel pump housing permits 
accurate positioning of the lathe-cut gasket. 
Because truly compressible Armstrong’s 
Cork-and-Rubber does not extrude under 
pressure, the flanges mate perfectly. 

The elliptical signal lamp lens shown in 
figure 3 holds the. gasket in place. Here 
a soft cork-and-rubber composition is used 
to cushion the lens and provide a weather- 
proof seal on the stamped metal flange. 

We urge you to discuss your applica- 
tions with an Armstrong representative. 
Methods and materials he may 
suggest may help save produc- 


(G 
tion time and help reduce costs. S 





Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 

PR gissaccciccas ciscwacichigdaciueded cisalbiaeass<Bokabautpaiasdeauebedacs J 
COMPANY 


ARMSTRONG 'S 


GASKETS ¢ PACKINGS ® SEALS 
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GET DEPENDABLE 


SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 

Write for complete information and prices. 


58 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


Standard or De- 
signed to Your 


Specifications 


%& For three or more controls 
eperated as a unit in tandem, 
Clarostat Series 42 is the logical 
choice. Bakelite cases nest and 
lock together. Metal end-piates 
and tie-rods. Rigid assembly. 
Single shaft passes through and 
locks with rotor of each con- 
trol. Up te 20 units. Each unit 
wound to desired resistance, 
faper, tap, hop-off. Back lash 
eliminated. 


Write for Engineering 
Bulletin 142. Let us col- 
laborate on your control 
problems. 





DOVER NH 
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many fractional horsepower adjustable speed drives 
neither require this precision nor justify the cost.* 

A new fractional horsepower motor speed control, 
Fig. 1, recently developed by General Radio Company 
provides close control under varying loads for gsych 
applications as small lathes, drill presses, blue printers, 
and winding machines. It is a single unit control with 
a maximum rating of 1/3 hp, and regulation character- 
istics closely approach thyratron control. In addition, 
ripple current in the armature circuit is low and large 
overload capacity is available for quick starting and 
reversing. 

Small enough to be placed beside a machine for direct 
control by the operator, the control includes a Variac, 
full-wave xenon rectifier, choke, timer, three-position 
reversing switch and overload breaker which also serves 
as the line switch. As shown in the circuit diagram, 
Fig. 2, the variac supplies power to the rectifier through 


| _ 3 aa 196 cal Pi 3 
| LIN 
| 






eel 


Fig. 2—Full wave xenon rectifier fed by a Variac sup- 
plies armature current; field is fed through a selenium 
rectifier. Overload breaker OL serves as line switch and 
timer T delays application of plate voltage until tube 
filament power is supplied for 40 sec. 





Fig. 3—Installation wiring is made to the case; all com- 
ponents are mounted on the hinged front to simplify 
wiring and maintenance. 


a step-up transformer. Rectifier output goes through a 
choke and reversing switch to the motor armature. In 
the “off” position of the switch.a.dynamic braking re- 
sistor is thrown across the armature for quick stopping. 

Motor field current is supplied through a selenium 
rectifier from taps on the variac permitting boosting the 
rectifier input to 230 volts. Timer delays application of 
plate voltage to the tube until 40 sec after the filament 
is turned on to prevent damage to the tube. Delay unit 
recycles in less than 1 sec to protect tube from inter- 
ruptions in line voltage, but will not break circuit on 


_* See “Adjustable Speed Drives’’ by W. L. O. Graves and E. H. 
Dinger. ELECTRICAL MANUFACTURING, July 1949, page 82. 


ELECTRICAL MANUFACTURING 





































In this new manual 


The technical data covers core loss, 
normal magnetization, hysteresis, volt- 
ampere, and high frequency character- 
istics for the various grades of U-S-S 
Electrical Steel Sheets. These major 
characteristics are grouped together for 
each grade, starting with the high sili- 
con Transformer grades, and ending 
with the low silicon grades. They cover 
U-S-S Transformer grades 80, 90, 100, 
52, 58, 65, 72, U-S-S Dynamo grades, 
U-S-S Motor grades, U-S-S Electrical 
grades, and U-S-S Armature grades. 


All curves and data were derived 
from many measurements made in the 
Carnegie-Illinois Magnetic Testing 
Laboratories on production materials. 
These modern laboratories are your 
protection in assuring electrical sheet 
quality and the maintenance of ac- 
curacy in measurement. 
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in this new Electrical 
Steel Engineering Manual 


N order to design magnetic circuits, it is essential that 

you have immediate access to complete data on the 
basic characteristics of electrical steels. Our new publica- 
tion, “U-S-S Electrical Steel Sheets—Engineering Manual 
3,” by presenting this information in curve form, en- 
ables engineers to use the data to best advantage. 


This revised and re-edited edition of our now famous 
publication, “Bulletin 2,” presents curves and data in 
both the Metric and English systems, the former being 
used more generally in research and development, while 
the latter is in favor with designers. Two curve charts are 
shown on each page, one in each system, but both showing 
the same data. 


“U-S:S Electrical Steel Sheets, Engineering Manual No. 3” 
may be obtained simply by mailing the coupon below, or writ- 
ing on your company letterhead to Carnegie-Illinois Steel Cor- 
poration, 2102 Carnegie Building, Pittsburgh 30, Pennsylvania. 

There is a U-S-S representative near you who can give you 
accurate information about U-S-S Electrical Steel Sheets, their 
application and their availability. Feel free to ask him to stop 
in to see you at your office at any time. If you want to see him 
right away, just mention it when you write for your copy of the 
Engineering Manual. 


CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


——-MAIL COUPON TODAY FOR YOUR FREE COPY-——-. 


' 

| 
| Carnegie-Illinois Steel Corporation | 
| 2102 Carnegie Building, Pittsburgh 30, Pennsylvania | 
| Please forward my free copy of ‘“‘U-S-S ELECTRICAL STEEL | 
| SHEETS, ENGINEERING MANUAL NO. 3.” It is understood that 
| I incur no obligation. 

| 
: PRG econ KachR ee cedeas see eieteebu acces BEDS. é.0-s Kage teceuwas | 
| CRI aks 6.0 0:00 54 pe paket ou qe ns 4s vecp tecnkeeaen eee 

| 
| 
| MMBC. v6. ceccssibenssbsovtecseececesdendsroeesesbinass shesen ! 
| 
| Pee ee ee ee ee ee ee eeee seer see eeeeee es + HOME. «46+ «-STBIE. «- ceeeeses | 


197 








MERCURY 
SWITCHES 


MERCOID 


Assure Accuracy, Positive 


Oa ee Ce a 


Mercoid hermetically sealed switches are the most dependable means 

for opening and closing an electrical circuit. They cannot be affected 

by dust, dirt, moisture or corrosion; nor are they subject to open 
' arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type. opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make" and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


THE MERCOID CORPORATION 
** 4227 West Belmont Avenue, Chicago 41, Illinois 


[_Saeon ne ee eee eeeeeeeweeseoeeene 89588880 82 8428 48 
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transient dips in voltage. Timer is connected ahead of 
field fuse to prevent energizing the armature unless fuse 
1s 1n operation. 

Entire control is housed in a single box 9 x ]2 x 


4% in. To provide wiring space all components are 


mounted on the lid as shown in Fig. 3. Box can be 
permanently installed and unit removed for Servicing 
without breaking installation wiring. An aluminum baflle 
deflects heat from the tube away from other components 
and out through louvers. 

For either a series or repulsion motor with ordinary 
series resistance for speed control, speed at 25 per cent 
load is about four times the full-load speed and any 
slight change in load causes considerable change in 
speed. With the new control described here the rise in 
speed with 25 per cent reduction in torque is less than 
50 per cent, or only one-fourth that for series resistance 
control. Since rise in speed in rpm between full load 
and no load is the same at all speed settings, percentage 
regulation is inversely proportional to speed setting, 

New control also gives considerable reduction in motor 
losses over a thyratron control because the a-c ripple in 
the armature is much less. Form factor of the armature 
current varies between 1.16 at full speed and 1.02 at 
10 per cent of full speed. The motor therefore does not 
have to be derated because of ripple. 

Since the full-wave rectifier tube has a 3-sec overload 
rating of 150 per cent, it can supply about seven times 
full-load motor current for starting or reversing, 
By matching the circuit breaker overload rating 


| to that of the tube ample current is available for quick 


starting. O00 


Double-Action Alarm Clock 


Translucent, white cellulose acetate-butyrate makes 
possible this designer’s dream (no pun) of a double- 
action electric alarm clock. A bright light concealed in 
the fluted end of the clock case blinks off and on for 
several minutes so as to quietly wake the sleeper. If he 
doesn’t wake or just obstinately sleeps with his eyes 
turned away from the clock, why then he gets the 





conventional alarm-clock buzz treatment, It’s his own 
fault if he is jolted instead of blinked into a state of 
wakefulness. 

The fluted ridges (which provide optimum light 
transmission) are on the inside of the case, thus making 
it easy to keep the clock clean. Butyrate was specified 
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PLASKON DIVISION « Libbey «Owens > Ford Glass Co. 









@ From Plaskon Alkyd Molding Compound 
to high precision parts in 30 seconds! That's 
the remarkable production pace being main- 
tained for these urgently needed parts,.dhe 
part is a component of “The Standard’ Tuner 
made by Standard Coil Prod#i¢ts Company e 
for television sets. In “ile Standard Tuner , oe 

extreme accuracyas of the utmost importance : 
... tolerances on the Plaskon Alkyd | nolded — 
parts are held as low as 0005”. 


These parts for“ The Standard Tuner” are pro- 
duced in an eight-cavity mold using a total 
pressure of only 4,000" pounds. Cure time is 
about 16 seconds. However, in some cases 
othertypes of parts made of Plaskon Alkyd are 
..1n, cured and out in as fast as 8 to 12 seconds. 





Plaskon* Alkyd is an exclusive new Plaskon 
plastic —a thermosetting mineral-filled mold- 
ing compound that has many outstanding 
advantages. It has high arc resistance, heat 
resistance, chemical and solvent resistance. 
And it has remarkable dimensional stability. 


The many features of Plaskon Alkyd Molding 


Compound may enable you to effect unusual 





economies or developments in your products. 
An experienced Plaskon Service Engineer will 
be glad to discuss it with you or your molder. 
Just write and tell us when he should call. 
*Reg. U. S. Pat. Off. 


PLASHON @& 


TRADE MARK REGISTERED 








This is “The Standard Tuner’ made by 
Standard Coil Products Company, Chicago, 
Illinois, and Huntington Park, California. 
The parts are molded by Wilcox Plastics, 


237 Sylvan Avenue, Toledo 6, Ohio * In Canada: Canadian Industries, Ltd., Montreal, P.Q. Los Angeles; Mayfair Molded ProductsCom- 


Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester, San Francisco 


pany, Chicago; and Trans-Matic Plastics 


Company, Chicago, from Plaskon Alkyd. 
Manufacturers of Molding Compounds, Resin Glues, Coating Resins 
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SPECIFY owing to its toughness, color availability, anq ready 


moldability in combination with the metal parts, Gold 


e . 
allance motcar colored base adds contrasting style accent. Molded by 


f, Chicago Molded Products Corp., Chicago, for West. 
or agen o clox Div., General Time Corp., La Salle, Ill, Materia] - 
Small Load Jobs! puidaisionns acts Tenite, made by Tennessee Eastman Corp., Kingsport 
Fans Toys Ke Tenn. OOo 
Business Machines Vending Machines 
Controls Radio & television 
Heating Appliances _ tuning Industrial Integrator 
Turntables Other appliances 


For continuous integration of d-c potentials with pe. 
spect to time a new Weston device combines an ‘inte. 
grating relay, electron relay circuit and a counting 
mechanism, Instrument will totalize: amount of light 
from a photocell, ampere-hour d-c power from low. 
potential shunts, watthour integration from thermal 
converters, thermopile and nuclear radiation. 

Primary element is a sensitive d-c integrating relay 
that operates an electronic relay to initiate an oscillatory 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 
Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Cool running— quiet 
Flexible power range 
Slower controlled speeds 
Long life 


Write for catalog and specifications 





MODELA A 


6-pole shaded pole 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 


< MODEL MS 
2-pole shaded pole | 
motor — full load h.p. | 
.0021. Full load 2800 
r.p.m, 





ALLIANCE MANUFACTURING COMPANY e¢ ALLIANCE, OHIO 


Export Department: 401 Broadway, New York 13, N. Y., U. S. A. s , . 
aaa as New d-c integrator made by Weston Electrical Instrument 


Corp., Newark, N. J., uses pulse-type counter with time 
between pulses inversely proportional to value of input, 


Polarity of current fed to moving coil of integrating 
relay is reversed by the electronic relay at the end of 


[ A V4 | T 7 each stroke, with each reversal operating a counter. 
| action at a frequency proportional to input. This operates 
| a continuous counting mechanism at rates up to 50 
| cycles per sec with a range of ten million before re- 
| peating. 
| Construction of the integrating relay is similar to that 
of a conventional d-c instrument except there are no 
control springs. The electronic relay, as shown in the 
diagram, reverses the polarity of the current fed to 
the moving coil at the end of each stroke to make time 
of oscillation inversely proportional to the value of the 
input. 
Counter mounted behind window in cover of case has 
a 100-unit pointer and a five-dial drum totalizer. Inte- 
grator is adjustable to the required unit of input within 
a range of 25 to 1. External lead resistance is not 
critical. Entire unit is mounted in a cast aluminum 
weatherproof case, with all electron tubes readily ac- 
cessible when the cover is opened. Standard radio-type 
tubes are used and routine replacement is recommended 
at 200-hr operating intervals. oo0 















F those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal fon 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 


AN rich Strength Ceramic 


Further development of aluminum oxide ceramics, 
| originally used for aircraft engine spark plugs, now 
makes available a corrosion-wear and heat-resistant ma- 
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Permanent Mold Gray Iron Castings 


Uniform structure throughout the 
casting 

Freedom from growth and 
segregation 

Good tensile strength 

Ability to take IN Let acta Tie Quick Picture of the Eaton Permanent Mold 

Free machinability Process for Producing Gray Iron Castings.” 


EATON MANUFACTURING COMPANY 


Ce Oe ae A ee ee oe 8 


Eaton Foundry Division engineers will 
ete ae to discuss the application of Eaton 
Permanent Mold Gray Iron Castings to your 


product. Send for the illustrated booklet, “A 


4 por aes 
Le Y OAT AIL 


9771 French Road 2 Detroit 13, Michigan 


Pe y 
@ PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES e TAPPETS e HYDRAULIC VALVE LIFTERS e VALVE SEAT 
PUMPS e MOTOR TRUCK AXLES e PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS e SNAP RIN 
SPRING WASHERS e COLD DRAWN STEEL ¢ STAMPINGS e LEAF AND COIL SPRINGS e DYNAMATIC DRIVES, BRAKE 
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Silicone Insulation Gives 
Rapidly Reversing Motor 
10 Times Normal Life 


That’s significant news to designers of 
machine tools. Even more significant per- 
haps to electrical engineers is the further 
confirmation of our laboratory and 
motor test results. These tests indicated 
that Silicone Insulation has 10 times 
the life and 10 times the wet insulation 
resistance of Class ‘B’ insulation under 
comparable conditions. 








PHOTO COURTESY COGSDILL TWIST DRILL COMPANY 


Improved drill grinder depends upon DC Silicone 
Insulation for long trouble-free operation. 
Engineers at Cogsdill Twist Drill Com- 
pany of Detroit developed a unique 
machine for grinding drills. Instead of 
reversing the carriage by a conven- 
tional cam or crank, they use a 1 h.p., 
1200 r.p.m. motor to reverse the car- 

riage drive 50-60 times per minute. 


In this service, Class ‘A’ insulated 
motors lasted 3 to 4 days; Class ‘B’ 
insulated motors lasted 3 to 5 weeks. 
After repeated failures, the reversing 
motors were rewound with DC Silicone 
Insulation by the A. H. Nimmo Electric 
Company of Detroit. 


The motor bearings were packed with 
DC 44 Silicone Grease and the frame 
was painted with DC Silicone enamel. 
The motors have now been in service 
over 10 months and show no sign, of 
failure. A hazardous smoke problem 
caused by the burning of conventional 
finishes also has been eliminated. 


This is a typical example of how Dow 
Corning Silicone Insulation increases 
the life and reliability of hard working 
motors. Specifications for rewinding 
ac motors are given in sheet G6L8. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Allanta « ‘Chicago © Cleveland «+ Dallas 
los Angeles ¢ New York 

in Canada: Fiberglas Canada, Lid., Toronto 

in England: Albright and Wilson, Lid., London 
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1LICONES 


terial with a compressive strength of 290,000 Psi, Co. 
efficient of expansion is half that of steel, specific gravity 
is 3.63 and hardness is comparable to natural Sapphire: 
elastic modulus is approximately 25,000,000 psi, oo. 
efficient of friction is very low and dielectric Properties 
are said to be good for electrical uses. 

According to the suppliers, Coors Porcelain Co. 
Golden, Colo., high resistance to heat combined with a 
tensile strength of 25,000 psi (at room temperature) 
makes the ceramic superior to commonly used metals 





Some typical uses for a high strength aluminum oxide 

ceramic developed by Coors Porcelain Co. Left, wear 

sleeve for filter; top, electrical insulator; center, pump 
impeller wear plate; right, tube insulator. 


for many parts. Resistance to corrosion and low co- 
efficient of friction offers advantages for high-pressure 
valve parts and bearings; high strength and hardness 
are helpful in extrusion dies, nozzles, surface plates, 
inspection gages, pump parts. 

Parts such as those illustrated above can be produced 
to close tolerances by machining before final hardening 
and grinding to finish dimensions with diamond wheels 


after firing. ooo 


Locating Armature Leads 


Using a magnetic growler all leads in a fin- 
ished armature can be located by the method 
described here without opening coils. 


ROY STOTT, JR.* 
D-C Motor Engineering 
Westinghouse Electric Corporation 


All the leads in a finished armature can be located 
accurately without having to disconnect any of the coil 
leads from the commutator by the use of a magnetic 
growler consisting of a U-shaped core of laminated 
steel punchings with an exciting winding. The physical 
size of the growler is made to accommodate the sizes 
of armatures that are to be checked but is not critical. 
The growler operates on the principle that an alternat- 





* (Conference paper presented at AIEE Winter Meeting, New York, 
February, 1949. 
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| Th EXTRA SOMETHING 


that ells TOP 
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Championship honors in golf are not achieved by 
chance. The contender who grabs the title must 
have a more powerful drive, a keener sense of 
distance and steadier nerves—a combination that 
gives him the “extra something” required for 
championship performance. 


ANY contributing factors are combined 

in Selectron Selenium Rectifiers to 

give them the “Extra Something” that spells 
Top Performance. 

All processes are under rigid control. Me- 
chanical operations involved in the fabrica- 
tion of the product itself are held to an 
unvarying standard. Not only are the me- 
chanical standards closely held but the rec- 
tifiers must pass individual electrical tests to 
assure the highest quality. 

Backed by such precision methods it is 
small wonder that these famous rectifiers 


FOR ALL ELECTRONIC AND have earned a nation wide reputation for de- 
RADIO APPLICATIONS pendable service in every application. Each 
SPECIFY “SELETRON MINIATURES” month adds additional names to the list of 


nationally known companies who are satis- 


any Sigaete: Canaan Seen fied users of Seletron Rectifiers. 


Code Number 5M4 5M1 5P1 5R1 5Q1 581 

Current Rating 75 ma. 100 ma. 150ma. 200 ma. 250 ma. 500 ma. 

Plate Height a 18/10" 1%” 1%" = 2” For safety, protection and economy, 
Plate Width 1” ” 13/16” 14” 14” 2” 


specify SELETRON Selenium Rectifiers. 





Write today for Catalog. Address Dept. MS-20 


RR RADIO RECEPTOR COMPANY, Ive. QR == 


251 WEST 19TH STREET, NEW YORK 11, N. Y 
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in a fraction of a second. 
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than motors of similar 
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al power 


today for complete data. 
HAGEN MANUFACTURING COMPANY, Inc. 
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IF YOUR PRODUCT DEMANDS INSTANT 


LONGER LIFE — 


the 

Fiat Band Spring 
that means more 
power, —_ accuracy 


TING, MORE POWER AND 


cnven arty 
SPRING ROTOR 


two step-cut 


«+. and 
is really *self- 
— ey in- 


. full 
speed is reached 
a@ greater torque 
40” oz. at 1 


. available in a 
from 


demands. Write 


oe 


ELECTRICAL 


RULES 


PRECISION SERVICE 


from Order to Delivery! 


Your production problems may be simplified when 
you consult on organization with a long record of 
sucessfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


SPRING STREET, NEW YORK I3.N 








Baraboo, Wisc. 





E SYNCHRONOUS | 


RCE MOTORS 


ing flux, sent through a shorted armature coil, will se 
up a current in the coil. This current in the gojj 
will set up a magnetic field of its own and a Piece of 
steel will vibrate when held in this alte rnating mag- 
netic field. 

Armature to be tested is placed next to the growler, 
as shown in the diagram. The growler is energized and 


a 
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two adjacent commutator bars are shorted together 
(bars J and 2). Assume for this example that the 
armature has 111 bars, 37 slots, and is for a 4-pole 
machine wound two-circuit progressive with 1-10 coil 
throw and 1-57 bar throw. A strip of steel is slid 
around the armature core until the strip vibrates over 
a slot (slot 10). This slot is marked by a chalk mark, 
The steel strip is moved on around the core until it 





Fhotoelectric Camber Control 


Continuous positioning of strip moving at 3000 fpm 
is obtained by an electronic control developed by Reliance 
Electric & Engineering Co., Cleveland. The moving strip 
partially interrupts light from two sources directed to 
phototubes on each side of the strip. Edge-guide motor 
to position the strip is driven by a generator with two 
fields, one excited by a constant potential and the other 
by a thyratron exciter controlled by the photo amplifier. 
When light increases on one phototube and decreases 
on the other, the exciter increases or decreases the gen- 
erator field which rotates the shifter motor until light 
on the two phototubes is again equal. Since operation 
depends only on unbalance between the two phototubes, 
general room illumination does not affect operation. 





ansiagiates eiciheceei . 





ELECTRICAL MANUFACTURING 


HERE'S WHY 
NEOPRENE PRODUCTS DO 
50 MANY JOBS SO WELL 





They resist 
OXIDATION by cir, oxygen, ozone— 


hove outstanding resistance to aging. 


<j 





They resist 
weAT—are exceptionally stable at 
temperatures up to 250° F. 


i 
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They resis? 
SUNLIGHT AND WEATHERING—in oa 
doss by themselves in resistance to 
rubber’s worst enemies. 


They resis? 
ONS, SOLVENTS, MOST CHEMICALS — 
set the stondord for oil resistance 
throughout industry. 





They resis? 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions. 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories... new unusual applica- 
tions of neoprene, Write E. |. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division -_g Wilmington 98, Delaware. 
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Courtesy: James G. Biddle Company, Philadelphia, Pennsylvania 


for example: 
Neoprene jacket protects Insulator Testing Leads 
against oils, grease, heat and abrasion 


A high-range, direct-reading ohmmeter, 
the ‘“Megger”’ Insulation Tester is used 
in many industries to measure the in- 
sulation resistance of electrical equip- 
ment. And since it must often operate 
nearrunning machinery, its testing leads 
are exposed to the toughest kind of 
working conditions. That’s why the 
manufacturer specified lead jackets of 
Du Pont neoprene. 


Neoprene provides long-lasting pro- 
tection against influences destructive to 
ordinary flexible materials. It has ex- 
ceptional resistance to constant heat, 
oils, grease and chemicals usually found 
where motors, generators, transformers, 
etc., are operating. It withstands the 
deteriorating effects of aging and con- 
stant flexing . . . won’t crack or soften. 
And neoprene’s resistance to cutting 
and abrasion means that it won’t go to 
pieces from contact with sharp edges 
of metal. When used outdoors, neoprene 
provides an extra margin of depend- 
ability because it withstands weather- 
ing, sunlight, and extreme changes in 
temperature. 





This is another instance where Du Pont 
neoprene’s combination of excellent 
properties assures outstanding per- 
formance. Neoprene’s superior qualities 
mean longer service life, lower main- 
tenance and fewer replacements. So in- 
sist on neoprene jackets for the wire 
and cable you use. 


E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division F-8 
Wilmington 98, Delaware 
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Have you 
considered how 
this man can 
lower the cost 
of your springs? 


g 





Tue gentleman pictured above 
represents Accurate’s production- 
conscious engineers who are con- 
tinually searching for ways to reduce 
your spring costs. Their record is an 
enviable one, too. Scores of manu- 
facturers making all types of products 
have profited by Accurate’s “know- 
We'd like to tell you about 


” 


how. 
actual cases in which we have saved 
our customers substantial amounts. 
And, of course, we'd like to point out 
what we can do for you. Write, wire 
or phone, today. 
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A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3817 W. Lake St. «© Chicago 24, Ill. 


Springs, Wire Forms, Hampings 


again vibrates over a slot (slot 19). This slot is also 
marked by chalk. The strip is slid around the arm. 
ature and each slot that is indicated by the vibration 
is marked until the steel strip has passed completely 
around the core, (slots 1-10-19-28). By this method 
the slot throw has been determined. 

The next problem is to determine the side throw, or 
locate the leads from the commutator to the coil sides 
in slot 1. The steel strip is placed over the slot marked 
by chalk (slot 10). The shorting strip is moved around 
the commutator shorting adjacent commutator bars yn- 
til the metal strip over the slot vibrates. Mark these 
bars (bars 4 and 3). Short the next adjacent bars (bars 
3 and 2) to see if strip still vibrates. If strip vibrates 
(it does in this example), short next adjacent bars 
(bars 2 and 1). If strip vibrates (it does in this ex- 
ample), short next adjacent bars. Continue this process 
until no vibration occurs (bars 1-111). Call the bar 
to the left of the shorting strip “bar 7”. Count the com- 
mutator bars starting with this bar until the center 
of slot 7 is reached. This gives the side throw of the 
coil (center of mica between bar 16 and bar 177 is on 
center line of slot). Coil throw and side throw of the 
armature have thus been determined without the un- 
necessary expense and delay of lifting any coils from the 


7 TS 


commutator. uu 


Fluorescent Lamp Standards 


Rapid development of the industry has pre- 
sented a problem in interchangeability. 


GEORGE L. DIGGLES 
Electrical Testing Laboratories 


Since 1939 when electric discharge lamps were first 
used publicly on a large scale at the New York World’s 
Fair, rapid development of types and sizes of fluores- 
cent lamps and of accessory equipment has somewhat 
complicated the problem of providing complete inter- 
changeability. Electric discharge lamps now in relatively 
large production include general-service fluorescent types 
ranging in size from 4 to 100-watts, long-tube hot and 
long-tube cold cathode fluorescent types in lengths from 
42 to 96 inches, circular and semicircular fluorescent 
lamps, bactericidal lamps, mercury vapor and sun lamps, 
glow lamps, and flash tubes. While it is important that 





Radio and 
Refrigerator 
Combined 


New 4% cu ft refrigerator 
made by General Air Con- 
ditioning Corp., Los An- 
geles, for small  apart- 
ments, hotels, trailers and 
resort cabins has a small 
radio receiver built into 
the door. 
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F pays to use your 


custom molder's 


say Industrial Rayon Corp. engineers 


PROJECT: 
Bevel Gear to Drive 
Thread-Advancing Reel 
CUSTOMER: 


Industrial Rayon Corporation 
Painesville, Ohio 


MOLDER: 
The General Industries Company 


MATERIAL: 
Durez Impact Phenolic Plastic 


@ One of the trickiest problems in the 
history of plastics, this 3-inch Durez 
bevel gear shows how completely man- 
ufacturers can rely on the know-how 
of good custom molders. 

General Industries had already mold- 
ed many thread advancing reels for In- 
dustrial Rayon’s rayon-spinning process, 
using the Durez phenolic plastic with 
the ideal group of properties for this 
service. Then it was suggested that the 
benefits of plastic could be further util- 
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ized ... in the bevel gear that forms 
a part of the reel drive assemblies. 
Here was the difficult task of pro- 
ducing with micrometer accuracy, first 
a hobbed model with generated teeth, 
then the hardened steel mold itself, 
allowing for calculated shrinkage of the 
plastic gear in the mold and in cooling. 
Not only was this done successfully, 
but the Durez gears were turned out 
under conditions so well controlled 
that rejects are few and far between, 


PHENOLIC 
RESINS 


«<now- how 


| 
a 


i a 


Customer benefits? First, impressive 
economy. The Durez parts need but a 
single tapping operation, while the 
laminated ones required hobbing plus 
a machined metal insert. Other Durez 
advantages are chemical inertness, vital 
in the presence of corrosive solutions 
used in rayon spinning, also smooth 
natural finish, and impact strength. 

For best results, call in your molder 
early in your plans, and call freely on 
the experience of Durez field experts. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 








Now—a thermostat 


with practically ZERO 
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THE 
EDISON 
SEALED 

THERMOSTAT 


Becauss of their sealed-in- 
glassconstruction and exclu- 
sive contact design, Edison 
Thermostats do not require 
any mechanical snap action. 
With no mechanical inertia 
to be overcome, tempera- 
ture swing due to differen- 
tial is almost completely 
eliminated. 


Other Advantages 


In addition to this important advantage, the hermetic 
seal makes Edison Thermostats impervious to dust, 
moisture or corrosion, and safe for use in explosive at- 
mospheres. You can specify them with confidence for 
temperature control in air or gases, liquids or solids. 
Though small in size they provide substantial power 
handling capacity—some standard models are rated up 
to 8 amperes and 250 volts, AC or DC. 


Long Contact Life — Stable Control 


Since they operate in their own arc-suppressing atmos- 
pheres, Edison Sealed-in-Glass Thermostats show al- 
most no visible arc, even on direct current. This assures 
long contact life at rated load, without deviation from 
the original control point. Highly resistant to shock and 
vibration, they offer the equipment designer unique 
advantages wherever an accurate, dependable temper- 
ature operated switch is needed. 


Edison engineers are available to help you select the 
most suitable unit and to assist you in designing it into 
your equipment. Write for further information. 


294 Lakeside Avenue, West Orange, New Jersey 


NSTRUMENT DIVISION 


THOMAS A. EDISON, 


INCORPORATED 





interchangeability be provided for lamp types of similar 
characteristics, it is equally important that interchange. 
ability be prevented where characteristics are dissimilar. 

In order to carry out its program effectively, ASA 
Sectional Committee C78 delegated to Subcommittee 2 
the task of providing suitable dimensional and electrica} 
standards for electric discharge lamps. The subcommittee 
has been active during the past three years in correlating 
all available information on dimensions and electrical 
characteristics of fluorescent lamps. As a result of this 
work standards for 25 sizes of lamps have been recom- 
mended by the subcommittee, approved by the sectional 
committee and published for trial and criticism. Stan. 
dards include the following five groups: general service, 
instant start, long-tube hot cathode multiple-burning, 
cold cathode series-burning, and bactericidal. For each 
type and size, the standards include tube diameter, lamp 
length, and electrical characteristics. Copies may be pur- 
chased for 25 cents each from the American Standards 
Association, 70 East 45th Street, New York 17, O00 


15,000 Amp Magnet Charger 


For magnetizing or “charging” permanent magnets 
high currents are needed to set up a field sufficiently 
intense to fully saturate the magnet, particularly with 
many of the newer high-coercive materials. But the 
duration of the charging current can be short. A mag- 















Fig. 1— Permanent mag- 
nets are charged with a 
current of 15,000 amp in 
this compact unit using an 
ignitron tube to trigger a 
capacitor charge through 
an impulse _ transformer. 
Magnets to be charged are 
placed on bars clamped . 
across the open ends of the 
transformer secondary. 


Fig. 2—Ignitron tube discharges a 100-mfd capacitor 
through an impulse transformer in 0.002 sec; rectifier 
then recharges capacitor. 


net charger, Fig. 1, built by Radio Frequency Labora- 
tories, Inc., Boonton, N. J., delivers approximately 
15,000 amp through a single-turn impulse transformer 
fed by a capacitor. Discharge is triggered by an ign 
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FOOT SWITCH 


As good as a third hand! 


Designing electrically controlled machines or devices? 
Chances are the new Soreng Foot Switch will fit into 
your plans because it lets your customers keep both 
hands on the job! 


The Soreng Foot Switch may be used for direct con- 
trol of circuits up to its rated capacity. Ideal as a 
compact pilot switch for extended or remote control 
of high-current circuits, in combination with Soreng’s 
Solenoid-Operated Switches or contactors. 

So for equipment that provides the operator with a 


third hand, investigate the Soreng Foot Switch. Write 
Dept. M98. 


SPECIFICATIONS 


e Rugged construction. Solid steel case will 
support operator’s full weight without damage 
to switch. 


e Rating: 6 amperes at 125 volts A.C.; 3 am- 
peres at 250 volts A.C. (Inductive load). 


e Positive snap-action switch and large-area sil- 
ver contacts, assure dependability and long life. 


e Operates with light foot pressure on any part 
of case. No dead spots. 


e Case covered with dust-proof, skid-proof, 
splash-resistant rubber boot. 


e Regularly furnished single pole, single throw. 
Your choice of normally open or normally 
closed types. 


e Also available in single pole, double throw. 
e Compact size—31" dia. x 1” thick. 
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Finer Control, Smoother 
Control and Longer Life 


because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 


The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel—assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 34 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


RR ecl- EE ngncced Conitiols 
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tron tube in a time interval of 0.002 sec. 

As shown in the circuit diagram, Fig. 2, a 100 mid 
capacitor Cy is charged by the rectifier tube /’, through 
a resistance R, building up a 600-volt charge. Clos. 
ing the pushbutton switch S» fires the ignitron tube 
V5, discharging the capacitor through the primary of 
the transformer. Power consumption is 25 watts, 

Magnets to be charged are placed on charging bars 
fastened across the exposed terminals of the single. 
turn transformer winding as shown in Fig. 3. The 6090. 





Fig. 3—Ends of the single-turn transformer secondary 
winding extend through the front of control panel. 


volt meter connected across the capacitor measures the 
charge in the capacitor. Voltage falls to zero momen- 
tarily when the discharge switch is closed and then 
rises to indicate when capacitor is fully charged and 
ready for the next operation. When additional charg- 
ing current is needed for larger magnets, an additional 
100 mfd capacitor can be connected in parallel to give 
approximately 20,000 amp output. ooo 





Usually, a magnetizing coil is small enough to be held in 
the hand or carried around, which makes the one shown 
here a little out of the ordinary. It is one of two mag- 
netizing coils for a 100 mev betatron magnet wound by 
General Electric Co. The winding is 40 turns (1500 ft) 
of cable 13/16 in. diam. Each cable consists of 61 
strands of 0.102 in. conductor. 
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STARTERS 





search for a word - 


BES dake ER RERER TE SO MER So 


to Caieibe HOOVER 
honed raceways 





Change a standard 
Although we have found no words in the 4 
dictionary to adequately convey the to e special 


true quality of Hoover Ball Bearings with honed 7 " y minutes flay 
raceways, the name HOOVER itself, stamped 


on each ball bearing, is your mark of 
assurance that it is America’s only bearing 





with honed raceways. We have used such Because basic design permits 
phrases as . . . mirror-like smoothness . . . easy conversion 
mechanical perfection . . . uniformity and 


To reduce the number of control components carried 
in Original Equipment Manufacturer’s stock, Ward 
Leonard offers auxiliary contact kits. 

All parts including necessary hardware are packaged 
for quick identification, convenience in stocking and 


exactness in precision . . . mechanical beauty 
. unbelievably quiet . . . all of 
which fail to adequately describe the superior 
raceway that has been achieved through 


the exclusive Hoover method of mechanically fast unit assembly. No special tools needed. 
honed raceways. Speaking better than any Auxiliary contacts can be assembled on all size 1, 2 
word, are the performance records of and 3 solenoid starters. Available as normally open or 
Hoover ball bearings in the quality products normally closed contacts for right or left hand mounting. 
of thousands of American manufacturers. Write Ward Leonard Electric Company, 34 South 
A request, on your letterhead, will Street, Mount Vernon, N. Y. Offices in principal cities 
bring you a copy of the Hoover of U. S. and Canada. 


Engineering Manual. 


HOOVER WARD LEONARD 


ea Uy Lk 
Hoover Ball and Bearing Co. 


Ann Arbor, Michigan 





Reuk- i OL 


BALL BEARING Tae eee Ld eee aS et) 
WITH HONED RACEWAYS 


AMERICA’S ONLY 
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When a high speed, electro-mechanical counter 
clicks away at 1200 counts per minute, insulation 
within the unit is subjected to a great amount of 
vibration and high heat radiated from the coil. 
Vital connections in the unit must be protected 
against insulation breakdown. 


Ben Har Special Treated Fiberglas Tubing is used 
on the counter contacts and relay connections in 
the Electro-mechanical Counter made by Engineer- 
ing Research Associates, Inc. because it meets spe- 
cific insulation requirements fully and completely. 


Here is what the makers of Electro-mechanical 
Counter reported: 


“Considerable strain is imposed on th 










to the vibration generated in the counter. In addi- 
tion, high heat is dissipated by the counter coil. 
Ben Har Special Treated Fiberglas Tubing was 
chosen for this job both for its mechanical strength 
and its heat insulating properties. Approval of 
Ben Har Special Treated Fiberzlas Tubing by 
customers determined our choice of this tubing. 
Results have been very satisfactory.” 


If insulation breakdown is a problem in your prod- 
uct or plant, try Ben Har Special Treated Fiberglas 
Tubing. Remarkably flexible, it resists moisture, 
abrasion, wear and high heat. Will not crack 
plit when bent. Use it profitably in your 
roduct and in your plant. Write today for samples. 





MILEY, HARRIS MFG 0., CONSHOHOCKEN, PA. 


Bentley, Harris Mfg. Co., Dept. M-35, Conshohocken, Pa. 
I am interested in Ben-Har Special Treated Fiberglas Tubin 


(size or I.D.) 


°F. at 








for CC perating at temperatures of 
(product) 
so I can see how Ben-Har Fiberglas Tubing :stays flexible as string, will not crack when bent. 


nen SE 
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volts. Send samples 


Send samples, pamphlet and prices 
on other BH Products as follows: 


(1 Cotton or Rayon-base Sleeving and 
Tubing. 


€1 BH Non-fraying Fiberglas Sleeving 
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“Surprising cost reductions were effected when 
we used 64 SPEED NUTS on our new com- 
mercial type clothes dryer,” states Mr. W. 
Wallace Pittendreigh, Chief Engineer, Ace 
Cabinet Corporation. 

“We not only eliminated 32 parts, but 
also reduced to a minimum the number of 
steps required to assemble the dryer. Still 
another outstanding benefit was the vibration- 


proof attachment provided by the various 
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COST REPORT REVEALS 


707 MATERIAL SAVINGS 
4E% ASSEMBLY SAVINGS 
Qo 


FOR ACE CABINET CORP. 
NEW BEDFORD, MASS. 


types of SPEED NUTS we are using”. 
Today’s market conditions dictate the need for 
reduced assembly costs and increased product 
quality. Perhaps SPEED NUTS are the answer 
for you, too. Find out from your Tinnerman 
representative. He’s listed in major city 
phone directories. Or write: TINNERMAN 
PRODUCTS, INC., 2040 Fulton Road, 
Cleveland 13, Ohio. In Canada: Dominion 


Fasteners, Limited, Hamilton. 


One of the many 
SPEED NUT appili- 
cations on the 
Ace Dryer: Simple 
door latch assembly. Ball 
stud on door snaps into 
SPEED NUT inside cabinet. 


Yael Ltt eile 
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Ame ee 
COMMON DENOMINATOR 


T WOULD be hard to imagine a market more 

diverse in character than that represented by 
the thousands of machines, appliances and equip- 
ment made by ELECTRICAL MANUFACTURING 
readers. 

These products range from adding machines to 
x-ray spectrometers, from percolators to pasteur- 
izers and power presses. 

Unlike though these products may be, they all 
have something in common. All depend on electrical 
energy for their operation or function. Power, control, 
heat, light, electronics, etc., are basic factors in their 
performance. 

It follows that the men who engineer such products are 
vitally concerned with the electrical characteristic and as- 
sociated mechanical systems that must be integrated into 
their designs. 

ELectTRIcAL MANUFACTURING focuses editorially on these 
special design engineering problems...hence gets closest to 
the interests of the makers of all electrically operated products. 

You capitalize this strong reader appeal when you use the 
pages of ELECTRICAL MANUFACTURING to advertise your mate- 
rials, metals, electrical or mechanical parts, equipment or prod- 
uct finishes. 


99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


THE GAGE PUBLISHING COMPANY 


VENUE OF THE AMERICAS NEW YORK 20. N. Y 
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Westinghouse 





The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 
or small—provides exchange service that com- 
pares in scope to this new Life-Line Motor 
Exchange Service. 


120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 

And what’s more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 
service... one year, five years or ten years. 
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This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 
struction . . . pre-lubricated bearings ... an 
indicated savings of $750 per year per 100 
motors . . . and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 

Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Penna. J-21533 
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ORRUGATED BOX SERVICE 
1S ASSURED BY GAIRS 
:.GHBORHOOD PLANT LOCATIONS 


.30, GOLD MEDAL, JACK TECHNICAL COOPERATION ...in the creation 

OMe merlin other famous of new ideas for better shipping containers. 
ts go to market in ROBERT Ua eth Abe SE advanced methods 

os of sealing containers. 

TECHNICAL INFORMATION...on relative mer- 

its of corrugated, solid fibre, jute and kraft. 

OCR uE Le) the utmost in con- SHIPPING SERVICE... comparable to having a 

r service, precisely re Orie aU TL Zell ame ciel to a2 tas Be 


| (Rk Corrugated Shipping Contain- 
These fast moving household 
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0 ROBERT GAIR COMPANY INC. 


NEW YORK ° TORONTO 
PAPERBOARD = FOLDING CARTONS + SHIPPING CONTAINERS 
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HIGH fei PROBLEMS 


Appliance designers agree that most high-temperature 
problems fall into two broad classifications ... (1) where 
operating temperatures range up to 650°F. (2) where they 
exceed 1000°F. 

In the 400° to 650° range, commonly experienced trou- 
bles are spring relaxation and corrosion. At higher tem- 
peratures, destructive oxidation, embrittlement, and heat- 
softening become serious threats. 

Many prominent manufacturers have found that both 
high and low heat problems can be solved dependably with 
the versatile Inco Nickel Alloys. Each of these individual- 
ized ‘“‘task metals” offers special advantages in addition to 
remarkable resistance to corrosion and destructive oxi- 
dation. 

Monel*, with the strength of structural steel, with- 
stands temperatures of 1000°F. “K”’* Monel offers greater 
hardness through heat-treatability. Inconel* withstands 
temperatures up to 2000°F., and is relatively unaffected 
by corrosive atmospheres that rapidly destroy ordinary 
metals. 

Still other Inco Nickel Alloys...“R’”* Monel, “KR’’* 
Monel, Duranickel*, Permanickel*. .. offer special proper- 
ties that help electrical manufacturers solve difficult de- 
sign problems. 

If you would like to see how other manufacturers are 
using Inco Nickel Alloys to improve their products, write 
for “66 Practical Ideas for Metal Problems in Electrical 
Products.” This lavishly illustrated 36-page booklet may 
suggest a solution to some of your own engineering and 
manufacturing problems. Send for it... today. 


INTERNATIONAL NICKEL COMPANY, INC. 


*Reg. U. S. Pat. Off. 


THE 
67 Wall Street, New York 5, N.Y. 


HEATING UNITS THAT LAST 


Hundreds of thousands of Inconel sheathed 
heating-units are in use today. Many have 
been on the job for 10 years—and longer. 
Inconel sheaths resist corrosion from spill- 
overs, and remain free from warping, scal- 
ing and cracking. Inconel gives much longer 
life than material used on earlier units. 
That's why range manufacturers standard- 





ize on Inconel for sheathing. 


NICKEL ALLOYS 


Lt cs Monel - Nickel- ‘‘D’ 











Nickel + ‘‘L’ 


TUBING THAT 
RESISTS HEAT 


Steam iron tubing calls for easy-to-form, rustproof metal 
..-resistant to oxidation at operating temperatures up 
to 550°F. McCracken and Daniels Co., makers of steam. 
electric irons, found that rustless, corrosion-resistant me 
Nickel tubing (%4"’O.D.x.028” wall) provides essential hot 
strength and may be cast right into the sole plate without 
warping or collapsing. 

In many other makes of irons a difficult high tempera. 
ture problem—thermostat springs—is solved by use of 
Inconel. 


CONNECTORS 
THAT 
STAY TIGHT 


Appliances fitted with these solid Nickel heat-resistant 
connectors, face no danger of oxidation, embrittlement 
or softening when operating at 1900°F. Produced by 
Thomas & Betts Co., Inc., these connectors are permo- 
nently affixed to flat ribbon, solid round or stranded 
wires by the tool shown. 


‘a 


FEWER 
LEAD WIRE 
BURN-OUTS 


Stop customer complaints and dealer dissatisfaction... 
by using lead wires that resist oxidation and high-tem- 
perature deterioration. Appliance makers use nickel 
wires, made by Rockbestos Products Corporation, to a 
sure trouble-free service and excellent conductivity. 


I 


Nickel - Duranickel® « Permanickel + Inconel + Incone 
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with Porcelain 
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.-- to Cut your Costs 
..-to Hold your Quality 


Low-cost techniques are available and ready: Mass pro- 
duction methods for large quantities; low tool-cost methods 
for limited quantities. 

Because Special Electrical Porcelains are compounds of 
many ingredients, these ingredients may be varied with- 
out affecting tool and die costs. Rejections can be kept to 
a very low minimum. This means economy for the buyer. 

Special Electrical Porcelains, matured at approximately 
2400F, have no moisture absorption, or very low perme- 
ability, depending upon requirements. They withstand 
pressure and corrosive vapors, and are stable by their 
very nature. If you are redesigning to simplify your prod- 
uct, consider Porcelain. 

Any company listed in this advertisement stands ready 
to meet your challenge: to lower your costs, hold or im- 
prove your quality. 


SPONSORED BY THESE MEMBERS OF THE 


Ja ee aS eae a 
SU SOU LeU 





THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 

3000 CORRY AVE., AKRON 14, OHIO 2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
THE CERAMIC SPECIALTIES CO. NEW JERSEY PORCELAIN CO. 

444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO NEW YORK AVE. AND PLUM ST., TRENTON 5, N. J. 

THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 

937 GRANT STREET, AKRON 11, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 

P. ©. BOX 272, MACOMB, ILL. 6060 RIVARD STREET, DETROIT 11, MICH. 

KNOX PORCELAIN CORP. THE STAR PORCELAIN CO. 


KNOXVILLE 1, TENN. 71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 
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] INDUSTRIAL FLASHLIGHT 
CASE: Must be tough, good-grip, 
non-corrosive, oil-resistant surface. 
Should be electrically insulated. 
Plated, painted, imitation leather 
surfaces had been tried, but they 
corroded, chipped, or peeled. 
What material would you use? 


What 


materials 


would 





you 2, Tapered gasket ring, exposed to | 
acids, alkalies and essential oils, 
must impart no taste or odor to 
solutions. Must be free from “cold 
flow” for tight seal through a tem- | 
perature range from 0° to 100° F. 
What material would you pick? 





choose 
for these 
parts? 





Answers: No. 1—Ace hard rubber, molded around brass tube, 
gives insulated, practically indestructible flashlight. No. 2— | 
Ace Parian (polyethylene) is ideal for this gasket ring. 

Yes, sometimes it’s hard rubber, and sometimes it’s one | 
of the other plastics that’s best. Ace, with many hard rub- | 
ber and plastics compounds to choose from, is fully equipped 
to supply whatever you need. If you want this kind of impar- 
tial advice from your molder, select American Hard Rubber 
Company. Send for free 60-page Ace Handbook—a gold 
mine of helpful data. 


. Nora BEM aae@e) a bf 


tt MERCER STREET © NEW YORK 13, WN, Y, 
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MOLDE®@ 
PLAST I 
HOUSINGS 


Protect the Iutricale 


Werking Parts of 
Thousands of 


HEINEMANN 
MAGNETIC 


CIRCUIT BREAKERS 


Look at the Iuside 


View of the Housing 
dhown below ..... 


This is an excellent 
example of clean, accu- 
rate molding, with metal 

| inserts in exact posi- 
| tion. Tolerances must be 
| close to allow moving 
| parts to function without 
| interference. The “bugs” 
in this job were ironed 
out years ago, and the 
business held by strict 
and careful 
attention to 
> > the custom- 
? er's needs. 


Kuhn & Jacob 


MOLDING a77 TOOL CO. 


1204 SOUTHARD STREET, TRENTON 8, N. } 
Telephone Trenton 4-5391 





N S. C. Ullman, 
—— 55 W. 42nd St., New York, N. Y. 
K & J Telephone—Penn 6-0346 
Wm. T. Wyler, Box 126, Stratford, Conn. ‘° 
Telephone—Bridgeport 7-4293 


REPRESENTATIVE Wm. A. Chalverus 
NEAREST YOU 2606 N. Fifth Street, Philadelphia, Po. 


Telephone—GArfield 3-3322 
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you can BE SURE iF irs Westinghouse 


4-Way PROTECTION 


FOR LONG ELECTRICAL LIFE 


Give electrical apparatus the benefit of Tuffernell 4-Way Protection: 


1. High dielectric strength 

2. Long life at Class B operating temperatures 

3. Excellent resistance to moisture, oil, acids and alkali 
4. High bonding strength 


These qualities are characteristic of the new Tuffernell Thermo- 
setting Varnishes. For example, Tuffernell B-161 is already a 
favorite with many users, It provides the extra protection needed 
for dependable operation under conditions where ordinary 
varnishes break down. 

A good illustration is the growing use of Tuffernell for mine 
electrical equipment. Below ground, and above, the service is 
unusually severe. Many progressive mine operators now use 
Tuffernell exclusively when rebuilding apparatus. 

Such proof of performance is assurance of dependability for 
your equipment, too. For data on the complete Tuffernell line, call 
your nearby Westinghouse office. Ask for Bulletins 65-120 and 
65-130. Or write Westinghouse Electric Corporation, Dept. 28, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-06433-A 


Westinghouse 


eR ha 


—for every electrical need 
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DETERMINE VISCOSITY 
THIS EASIER WAY 


Just One Simple Step... 
with These Three Tools! 


(1)ust A DEMMLER CUP... 







Viscosity is measured simply by placing 
the Demmler cup in the varnish (or other 
liquid) and allowing it to settle under 
its own weight. Varnish enters cup 
through opening at the bottom. 


A STOP WATCH... 


Viscosity is determined by the number 
of seconds elapsed from the time the tip 
enters the varnish, until the inflowing 
material touches the pointer near the top. 


(3) AND A THERMOMETER 


A thermometer is needed to record the 
temperature of the varnish. Varnish vis- 
cosity varies with the temperature, and 
temperature variations must be adjusted 
to equivalent viscosity at 25°C. 


xx*rk 


Using the Demmler viscosimeter, de- 
veloped by Westinghouse, operators can 
make the tests right in the dip tank or 
varnish can. 

Consists of a cone-shaped brass cup, 
accurately calibrated for content and 
weight. Supplied in two types, No. 1 
and No. 10, both of equal size, with 
differences in tip opening. No. 10 is 
especially for heavier liquids, and sinks 
ten times as rapidly as the No. 1. Avail- 
able at cost ($10.00 each). Complete in- 
structions with each cup. See your 
Westinghouse representative, or write 
Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 
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in ne RAT so 
High Ambient Temperatures 


This Welco Motor is designed to operate 
in continuous horse-power applications 
near the “motor killing” temperatures of 
baking ovens, boilers, and other sources of 
intense heat. 


These special construction features assure 
a motor temperature rise no greater than 
28° C. 

* Big Rugged Turbine Type Fan 


* Extra Laminations of Finest Sheet 
Steel 


* Heavy Gage Wire 

* “Life-time’’ Sealed Bearings 

These open protected type ball bearing 
motors have unusually high efficiency and 


power factor. Available in all sizes to fit 
NEMA Frames between 203 and 365. 


Write for full information. 


THE B. A. WESCHE ELECTRIC CoO. 


Cincinnati, Ohio 


1626-22 Vine Street 











Makers of a wide variety of 

coil windings, DANO, for years, 

has been supplying industry with the 

exact coils needed to do an exact job. Further- 
more, DANO is completely set up to produce 
specially treated coils deeply impregnated with 
wax or varnish in vacuum impregnation tanks 
and cured in heat controlled ovens. Don’t let a 
coil hold up production. Call or write DANO, 
makers of quality coils to YOUR specifications. 


@ Bakelite Bobbin 

@ Cotton Interweave 

@ Coils for High Tempera- 
ture Applications 


@ Form Wound 
@ Paper Section 
@ Acetate Bobbin 


ALSO 
_ TRANSFORMERS MADE TO ORDER 


: 


THE DAN 


93 MAIN ST., WINSTED, CONN. 
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99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


ISUALIZE a market checker board with more. than 
1800 squares...each square representing a different 
type of machine, appliance, apparatus or equipment~-all 
electrical in their operation or use. 

Visualize a market comprising all the manufacturers 
of each of these products — from adding machines to 
x-ray equipment, from grills and griddles to lathes and 
locomotives, 

Visualize a market made up of the designers, engineers 
and executives who are responsible for the development 
of all these products, and who select and specify all the 
things that go into their manufacture... materials, metals, 
electrical and mechanical parts, equipment, finishes, etc. 

That is the broad and diversified market you reach when 
your advertising appears in the pages of this publication. 

ELECTRICAL MANUFACTURING strikes a common 
chord among the designers of all electrical products 
because it deals with their basic interests and problems 
...the application of power and control, the integration 
of heat, light, electronics, the specification of all electri- 
cal and associated mechanical elements. 

Through this singleness of editorial policy, the makers 
of all electrical products are merged into a single market 
unit... yours to cultivate for volume sales. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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MATERIALS © METALS ©@ ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 





A monthly classified index of those finished product components and 
services as advertised in the pages of ELECTRICAL MANUFACTURING 
Consult the actual advertisements of those companies whose names are listed 


under different headings. 


See advertisers’ 


index preceding back cover 


LL 


ADHESIVES 
Armstrong Cork Co., 9508 Arch, 


caster, Pa. 
Mining & Mfg. Co., 900 Fa- 
quier Ave., St. Paul 6, Minn. 


ALUMINUM 


Lan- 


Aluminum Company of America, 663H 
Gulf Bldg., Pittsburgh 19, Pa. 
Metals Co., 2055 8S. Ninth, 


Reynolds 
Louisville 1, Ky. 


AMMETERS. Sec Instruments. 


ANODES, PLATING 


American Brass Co., 
Conn. 

Baker and Co., Inc., 113 Astor, 
5, N. J. 

Chase Brass « per Co., Dept. EM79, 
Waterbury 

dc ten oo Manes & Co. Inc., E. I. 
Electro-Chemicals Dept., Wilmington 98, 


General Plate Div., Metals & Controls 
Corp., 407 Forest, Attlebore, Mass. 
(Silver, Gold.) 

Handy & Harman, 82 Fulton, New York 
7, N. Y¥. (Silver.) 


Waterbury 88, 


Newark 


Bronze Corp., Dept. A. =~ 
Washington Ave., Philadelphia 4 a 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
ASSEMBLING MACHINES 
Detroit Power Screwdriver Ce., 2817 W. 
Fert St., Detroit 16, Mich. 
See Sleeving 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 


BALANCING MACHINES 

Bear Mfg. Co., Dept E-13, Rock Island, 

Warttagheuse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

BALLS, BEARING 

Hoover Ball Bearing Co., Ann 

KF Industries, ete Front & Erie Ave., 

Srentladelphis. 32 


Strom Steel Ball ‘ca. "1850 S. 54th Ave., 
Cicero 50, Ill 


BATTERIES, DRY 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Radio Corp. of America. Commercial _ 
gineering Section 41HY, Harrison, N. 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


Arbor, 


See Power 


BEARINGS, BABBITT 
New 
ed. 


Johnson Bronze Co., 570 8. Mill, 
Castle, Pa. Steel or Bronzed Back 


Moraine Products Division of General 
Motors, Dayton, 0. (Steel-Backed.) 
BEARINGS, BALL (Miniature) 

Landis & Gyr, Inc., 104 5th Ave., New 
York 11, N. Y. 

Precision Bearings, Inc., 

Keene, N. H. 

New Departure Div. General Motors, 


Bristol 1, Conn. 
Norma-Hoffmann Bearings Corp., Dept. 
H. Stamford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


vee Bearings Co., Inc., Poughkeepsie, 
= = and Bearing Co., Ann 


Sa ees Precise Intestetes, Tns., 
Cleveland 1, 


o. 
McGill Mfg. Co.. Inc., Valparaiso, Ind. 
New 


Departure Div., General Motors, 


1 Conn. 








Norma Hoffmann Bearings Corp., Stam- 
Inc., Front 


ford, Conn. 

SKF Industries, & Erie 
Ave., Philadelphia 32, Pa. 

Timken Roller Bearing Co., Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J. 


Chase Brass & Copper Coe., Dept. EM79, 
Waterbury 20, Conn. 
Johnson Bronze Co., 570 S. Mill, New 


Castle, Pa. (Bronze on Steel). 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind 
Products Div., General 


Moraine 
Dayton, O. 

Morganite, Inc., 3302—48th Ave., 
Island City 1, N. Y 

National Formetal Co., 6611 Metta 
Ave., Cleveland 14, 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, - 

Randall Graphite Bearings, Inc., 609 W. 

Lake, Dept. 715, Chicago 6, Ill. 


Motors, 
Long 


Inc., 


BEARINGS AND BUSHINGS, 
a (Powdered 


Amplex Mfg. Co. Div., Chrysler Corp.. 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J. 


Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

“hone Products Div., General Motors, 
a o. 

—— one Products, Inc., St. 

Randall’ Graphite Bearings, Inc., 609 


W. Lake, Dept. 715, Chicago 6, Il. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 
General Electric Co., Chemical Dept., 


(8-5) 1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 
ton 99, DeL 
Richardson Co., Lockland, Cincinnati 15, 


—— & Sons, Inc., Joseph T., Chicago, 


Westinghouse Electrie Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE (Rubber- 
backed) 


Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
‘\ecin Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 


Clifford Mfg. Co., Div. of Standard- 
Thompson Corp., 126 Grove, Waltham 
54, Mass. 


BELT DRIVES. See Drives. V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. 


BERYLLIUM COPPER (Rod, Strip 
Tube, Wire) 

— Corp., Dept. 3, Reading 5, 
a. 

Mallory & Co., Inc,, P. R., Indianapolis 
6, Ind. 

BIMETALS. See Thermostatic Bimetals. 

BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 

BLADES, FAN 

Barber-Coleman Co., Rockford, Tl. 


BLOCKS, PILLOW 


Norma-Hoffmann Bearings Corp., Hamil- 
ton Ave., Stamford, Conn. ane w 
9 > 


Randall Graphite Bearings, Inc., 


Lake St., Dept. 715, Chicago 6, Ill. 
SKF’ Industries, Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 
BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 
BLOWER WHEELS. See Wheels, Fan 


and Blower, 


BLOWERS. See Fans and Blowers. 


BOLTS. See Fasteners. 


BOXES, METAL. 
Metal. 


See Cabinets, Sheet 


BOXES and CRATES, WIREBOUND 


See also Containers, Packaging and 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 W. 
2ist Place, Chicago 8, III. 

Wirebeund Box Manufacturers Assn., 
a 1840, Borland Bldg., Chicago 3, 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER 


All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

American Nickeloid Co., Peru 3, Ill. (pre- 
finished) 

Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 
Driver Co., Wilbur o's. 150 Riverside 
Cc. G., Pittsburgh, Pa. 


Ave., Newark 4, 
Hussey & Co., 

Iiseco Copper Tube & Products, Inc., Cin- 
cinnati 27, 0. (Copper Tubing). 
Johnson Bronze Co., 570 8S. Mill, New 

Castle, Pa. (Bronze Bars). 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 
aoe 2 Co., Inc., 113 Astor, Newark 5, 


Callite Tungsten Corp., 547 — 39th, 
Union City, N. J. 
Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 407 Forest, Attleboro, Mass. 
o—.. & om 92 Fulton, New York 
Mallory & Co., Inc., P. K., 

6, Ind. 
Makepeace, D. E., Co., Attleboro, Mass. 


Indianapolis 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Tl. 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

Speer Carhon Co.. St. Marys. Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Westinghouse Flec. Corp., P. O. Box 368, 
Pittsburgh 30, Pa. 


BUSHINGS 


BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 


GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 





BUTTONS and CLIP 
FASTEN 8, SNAP 


United- a leaiaide Cc Dept 
Cambridge 42, Mass," 18 


Cuyahoga Spring Co., 

Cleveland 2, O. — Barwa Ra 

CABINETS, SHEET METAL 
Chassis, Housings, (Boxer 
Tanks) Panels, Racks 

Overly-Hautz Co., 1150 

a cieveland. 2, 0. © Metin Am, 

tiester & Thesmac sher 
Cleveland, Ohio. Ca, 1886 ¥. 25th, 

CABLE. See Wire & Cable, 

CABLE ASSEMBLIES ang 
NESSE HAR 
1 — S. See Harnesses & Assemblies 

CAMBRIC, VARNISHED, 

Insulating. See Fabri, 

CAPACITORS 

Aerovox Corporation, New Bedf 

Aircraft-Marine Products, Ine, “ee 
Fourth, Harrisburg, Pa. . 

Electric ‘Auto-Lite Co., Toledo 1, 9, 

— Electric Co., Section 

pparatus Dept., Schenectady 5, N. 

Mallory & Co., Inc., P, Indianapolis x 

6, Ind. x 


Sangamo Electric Co., Springfield 
Sprague Electric Co., North Adama et 
Stackpole Carbon Co., St. Marys, Ps, 


CARBON AND GRAPHITE: 
Electrodes Anodes, 
Piles, Plates, 

Becks : Broth 
ecker Brothers Carbon Co., 

Ave., Cicero 50, Tll oe = 


Morganite, Inc., $309—48th 
Island City 1, N. Y. Ave, Lang 


Speer Carbon Co., St. Marys, Pa, 
Stackpole Carbon Co., St. Marys, Pa, 


CASTINGS, ALUMINUM. 
Castings, Die. Bee ale 


Aluminum Company of America, 6 
Gulf Bldg., Pittsburgh 19, Pa, ™ 


Bound Brook Oil-Less Bearin; Bound 
Brook, N. J. + 


Beariagn ban 
Plungers, Rings, Seals, 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937 

ono 1, Wis. sm 
oun rook Oil-Less Beari Bound 
Brook, N. J. an 


Johnson Bronze Co., 570 8. Mill, New 


Castle, Pa. 
—~ © Co., Inc., P. R., Indianapolis 
. Ind. 


Phosphor Bronze Corp., Dept. A, 290 
Washington Ave., Philadelphia 46, Ps 


CASTINGS, DIE 


Aluminum Company of 663H 
Gulf Bidg., (Alum- 
inum). 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 


America, 
Pittsburgh 19, Pa, 


son 10, Wis. (Aluminum & Zine) 

New Jersey Zinc Co., 160 F New 
se ty, De Re (Zine Die Casting 
Alloys.) 

CASTINGS, GRAY IRON 

Eaton Manufacturing Company. Foundry 
Division, 9771 French Rd., Detroit 13, 


Mich. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Wheland Co., Foundry Div., Chattanoogs 
2, Tenn, 


CASTINGS, PRECISION 
Process) 


Allis-Chalmers Mfg. Co., 987A 8. 10, 
Milwaukee 1, Wis. 

International Nickel Co., 67 Wall, New 
York 5, N. Y¥. (Nickel and Alloys.) 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


(Lost -Wax 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., 
— Co., 111 Broadway, 


Div. of Nat. 
New York, 


CEMENT, INSULATING AND SEALING 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. A-20, 30 E, 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., F. 1., Finishes 

Del, 


Div., Wilmington 98, 
General Electric €o. Chemical Dept. 
(8-5) I Plastics Ave., Pittsfield, Mass. 
Maas & Waldstein Co., Newark 4, N. J. 
National Electric Coil Co., Columbus 
16, Ohio. 
Titanium Alloy Mfg. Co., Div. of Nat 


Tead Co., 111 Broadway, New York, 
mi He 

CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 


Steatite (Lava) Cc) 


Zircon Porcelain (D) 
Akron Porcelain Co., 2725 Cory Ave. 
Akron 14. 0. (A). 
American Lava Corp., Chattanooga 5, 
Tenn. (C) 
Ceramic Specialties Co., 444 W. Sixth, 


East Liverpool, O. (A) 


ELECTRICAL MANUFACTURING 





Make PEERLESS ELECTRIC 
Sa MOTOR DEPARTMENT 






@ When you bring your motor problems 
to Peerless Electric, you add a motor de- 
partment to your plant facilities. Peerless 


bs Teles |e is small enough to give individual engi- 
: ee oF neering attention to your motor require- 


ments—large enough to manufacture the 
motors you need in any quantity. 


We can give you the same quick action on 
special motors that you could get in your 
own plant if you had a motor department 
—action that will give you promptly the 
information or samples you may need. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years. 
Single Phase @ Polyphase ¢ Direct Current Motors 











PROFIT FROM SPEEDCRAFT | 
EXPERIENCE the ane” 


” 
For over 21 years SPEED- 
CRAFT WIRE STRIPPERS ¢ 
have been pioneering new ‘ 






improvements and new 
techniques in Wire Strip- 


ping operations. If you I Pd er 
have a wire strippin 15 000 ts Pra 
problem or want to chee a vo = YAY 
up on latest wire strip- “ 
ping methods it - pay : 3 : 
ou to  consu us. ° yr 

SPEEDCRAFT IS SUPERI- That’s the job of uchor Plastics 


as OR BY EVERY COMPAR- 
Cae 


<2 ISON. mounting ring* and sleeve* for all metal 


Write for complete information — sending wire samples — no obligation. TV tubes! *Patents pending 

“For eliminating tube mount- 
ing problems and insulating 
15,000 volts there’s nothing 
like Anchor Plastics’ sleeve 
and ring!’ say large TV set 
manufacturers who have 
found that alignment is al- 

























WIRE STRIPPER CO. me een eae 








BE SURE TO GET 


| ways perfect, assembly cost 

YOUR | always lower with the Anchor 
sleeve and mounting ring. 

80-PAGE | Now included as original 
equipment by sixteen manu- 

MANUAL acturers of outs \ 


facturers of outstanding tele- 
vision receivers. In sizes for 
8%”, 16” and 19” metal 
tubes. 


Custom extruders of all 
thermoplastics 


ANCHOR PLASTICS CO., Inc. 


The most complete manual on electrical connectors and acces- 
sories. Color photographs, charts, data, technical, engineering 


and other valuable information. 


NCHO 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


533-541 Canal St., New York 13, N. Y 
CINCINNATI 27, OHIO 


| 
| 
WRITE ON YOUR LETTERHEAD TODAY FOR COPY 
| 
| 
| 
| 
} Telephone Diaby 9-1242 


NOAA ee) 
IN ta 
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For Inverting D. C. to A. C. 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
) Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models New Models 






AUTO RADIO 


VIBRATORS ''a’’ BATTERY 


Designed for Use in Stondord Vibrator- For DEMONSTRATING AND TESTING 
Operated Avto Rodio Receivers. Built AUTO RADIOS 


with Precision Construction, feoturing 


New Models . . . Designed for Testing 
: Ceramic Stack Spacers for Longer Lasting : 28 
Ufe. 


D. C. Electrical Apporatus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


American TELEVISION & Rapio Co. 


Siuce hrs 


NEW DESIGNS 
 METERATURE 





ey, DT AGEE?, ver ag: 





AINT PAUL 













1 MINNESOTA-U ee 


| Colonial Insulator Co., 907 Grant, 


(A). 
| Louthan Mfg. Co., 2000 Harvey Ave., 
ABCD) 


Akron 
ll, O. (AB). 

General Ceramics & Steatite Corp., Keas- 
bey, N. J. (AC). 

Illinois Electric Porcelain Co., Macomb, 
Il, (A). 

Knox Porcelain Corp., Knoxville 1, Tenn. 


East 
Liverpool, O. (A 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J 

Porcelain Products, Inc., 
dusky, Findlay, O. (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. (C). 

Titanium Alloy Mfg. Co., Div. of Nat. 
Lead Co., 111 Broadway, New York, 
N. Y¥. (D). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, O. ). 

P. O. Box 868, 

(A). 


San- 


( 
Westinghouse Elec. Corp., 
Pittsburgh 30, Pa. 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schnectady 5, N. Y. 
Heinemann Electric Co., 99 Plum, Tren- 


ton, N. J. 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 
Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 


Burndy Engineering Co., 
Blvd., New York 54, 
[lsco Copper Tube & Products Co., Cin- 

cinnati 27, O. 
Sherman Mfg. Co., 
Mich, 


107 Bruckner 
Y. 


H. B., Battle Creek, 


CLAMPS, TEST 


a Engineering Co., New York 54, 


Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Mueller Electric Co., 1583 E. 31st, Cleve- 
land, 

CLEANING COMPOUNDS, METAL 

Oakite Products, Inc.. 18H Thames, New 
York 6, N. Y¥ 

CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 

CLOTH, TRACING. See Tracing Cloth 
& Paper. 

CLUTCHES 

Hilliard Corp., 106 W. 4th, Elmira, 
Mm. %. 

Mercury Clutch Div., Automatic Steel 
Products, Inc., 1201 Camden Ave., 
S. W., Canton 6, O. 

Twin Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 

Anaconda Wire & Cable Company, 20 N. 
Wacker Drive, Chicago 6, Ill. 

Cambridge Thermionie Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, . 

Dano Electric Co., 93 Main, Winsted, 
Conn, 

Davis & Co., Inc., Dean W., 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, 
Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, ILL 
National Electric Coil Co, 


16, Ohio. 

Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J. 
Radio Corporation of America, Commer- 
cial Engineering, Section 41HY, Har- 
rison, N. J. 

Wheeler Insulated Wire Co., 1208 E. 
Aurora St., Waterbury 91, Conn. 


COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 

Universal Winding 7 P. O. Box 1605, 
Providence 1, KR. I. 


1006 First, 


Mich, 
100 


Columbus 


11 Albe- 


ELECTRICAL MANUFACTURING 


COMMUTATORS 
Kirkwood Commutator 
te Ave., Cleveland 15, e 1845 Camegia 
ippert Clectric Product 
Mound, Columbus 16, 0. ast W. 
Westinghouse Electric Corp., P, is. 
868, Pittsburgh 30, Pa, 0. Bor 


COMMUTATOR SAWS and SLOTTERs 
Ideal Industries, Inc., 
Sycamore, Ill. ~ Are, 


COMPOUNDS, SEALING. 
Insulating & Sealing also 
Compounds. 


See © 
Waxes and 


COMPOUNDS, 


VARNISH. gee 
nishes, Ve. 


Compounds and Resins, 


CONDENSERS. See Capacitors, 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, 1504 x 
oe P nemtyy gg Pa. 

merican Brass Co., Waterb 
Buchanan Electrical Prods. 5 Co, Cm 
—™ Bren. Hillside, 
urndy ngineering ag 

Bruckner Blvd., New York ‘ie. N, ¥ 


Ine., 


Cannon Electrical Development Co., Dept 
H-118, 3209 Humboldt S8t., Los An- 
—., $1, bg: * 
hase Brass Copper Co., Dept. 
Waterbury 20, Conn. ot meh, 
— es Co., Section Q39-299, 
onstruction Materials Dept., 
port 2, Conn. ™ Bridge 
Ideal Industries, Inc., 1008 Park Ave, 


Sycamore, Ill. 

Ilisco Copper Tube & Products, Inc., Cip- 
cinnati 27, 

Krueger & Hudepohl, 5 E. Third, Cip. 
— 3. oO. 

Mines Equipment Co., 4223 Clayton 

oan _ * Mo, m= 
orse Co., rank W., 1300 

mL, a beh te 35, "Mass, ate 
usse toll Co., 125 Barel: 

on ‘. e a errs ~lok’’ > oe 
cintilla agneto Div., Bendix A 
Sales oa Sidney, N. Y. ees: 

Sherman g. Co., H. B., 12 Barney, 
Battle Creek, Mich. r 


CONTACTORS, MAGNETIC. 


See 
lays & Contactors. > 


CONTACTS AND CONTACT POINTS 

“a * Co., Inc., 113 Astor, Newark 5, 

Brainin Co., C. _S., 283 Spring, New 
York 1 N. 


mane Metaiiureiea Corp., North Chi- 
cago, 

General Plate Div., 
Corp., 407 Forest, Attlebero, Mass. 
Cibson Electric Co., 8349 Frankstown 

Ave., Pittsburgh 21, Pa. 
Makepeace, D. E., Co., Attleboro, Mass, 


Mallory & Co,, Inc., P. R., Indianapolis 
Stackpole Carbon Co., St. Marys, Pa. 


CONTACTS, CARBON. 
Graphite, 


Metals and Controls 


See Carbon & 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave, 
Kenilworth, N. J. 


CONTAINERS, PACKAGING and SHIP. 


PING. See also Boxes and Crates, 
Wirebound. 

Gair Co., Inc., Robt., 155 E. 44th, New 
York 17, N. ¥. 

Gaylord Container Corp., 111 N, 4th, St, 
Louls 2, Mo. 

Hinde & Dauch, 4902 Decatur, Sandusky, 


Ohio. 

Rathborne Hair & Ridgeway Co., 1440 W. 
2ist Place, Chicago 8, Ill. 

Union Bag & Paper Corp., Woolworth 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowo, 
Wis. 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1316 8. Second, Mil: 


waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 987A 8. 1, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart 
ford 1, Conn. 

Electro Switen Corp., 193 Broad, Wey- 
mouth 8 ass. 

Euclid Electrie & Mfg. Co., 54 Edwards, 
Madison, O. 

General Electric Co., Section 3668-61, 
Apparatus Dept., Schenectady 5, N. Y. 

Square D Company, 4041 N. 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. Se 
Photoelectric Cells and Tubes. 


34 South, 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 





SSS 


ADVANCE — ane 
ot 


MACHINE CONTROL CABLE 











Hermetically sealed units for 

enclosure of midget and indus- 

trial control relays. Plug-in or 

solder lug terminal type up to 4 

PDT. Any ADVANCE relay can be 

furnished in hermetically sealed 

containers on special order. 

Tamper-proof and protected from dust, 
moisture, oil or fungus. Failure - proof 
against arcing, or condensation in low 
atmospheric pressure of high altitudes, 
ADVANCE relays maintain their original 
efficiency under conditions that soon ruin 
or dangerously impair other types of 
_ * ¢ Built to Army and Navy 
specifications on request. 





























Write for ~ of 
complete relay line. 


Proved power-supply dependability 
for electrical controls! Oil and 
chemical resistant, flameproof, long 


flexible life. 


ADVANCE ELECTRIC & RELAY CO. PHALO Cords and — Plugs 


1260 WEST SECOND STREET ® LOS ANGELES 26, CALIFORNIA 


2. HEAVY DUTY CORD AND MOLDED PLUG. 
Available in a variety of colors. 





3. STANDARD CORD AND MOLDED PLUG. 


PHALO Custom Built Cables 


But it’s no easy job for motors to hold up ~~ pica f 
ade to your specific requirements. 


under heat, dust splashing and dripping, - aN We ) 


2%, © 
unless, of course, they are VALLEY Ball See 
Bearing Motors. Built to withstand the “rugged” conditions of 
factory life, VALLEY Make certain you have 
MOTORS insure long con- “Currents Favorite Conductor” - 
° . . Always look for the famous “A 
tinvous operation with “Phalo” Trademark. tl 


heavy loads at high tem- Send for the illustrated 
peratures. Phalo catalog NOW! 


any machine design need. 
ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. | 
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by GENERAL 


CERAMICS 


@ IGNITION BUSHINGS @ ELECTRIC RANGE PARTS 


@ HEATING ELEMENT SUPPORTS @ CEILING FIXTURES 


@ SOCKET PARTS @ CORD HOLDERS 


— OF 14 bho 


A DEPENDA® LECTRICAL NEED 


PIECES FO 


Porcelain is the ideal low cost 
electrical insulation. General Ceramics offers 
a constant supply of porcelain for electrical wiring and 
component parts for electrical manufacturing. Standard 
shapes and sizes or custom designs can be supplied 
promptly. Standard unglazed color is white. On re- 
quest, unglazed porcelain parts may also be supplied in 
grey color. Standard glazes are white or brown. In- 
quiries and requests for estimates will receive prompt 
attention. Check General Ceramics on 2 
your insulating requirements today! 






GENERAL 


CERAMICS 
and STEATITE CORP. 


KEASBEY ~° 


NEW JERSEY 


228 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave., Phil- 
adelphia 44, Pa. 

Edison, Inc., Thos. A., Instrument Div., 
293 Lakeside Ave., W. Orange, N. J 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 108 Forest St., Attle 
boro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors, 
Switches. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


General Electric Co., Chemical Dept. 
(8-7) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Company, Schenectady 1, 


Ms Ee 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varflex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


CORD SETS 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New Mork 7, N. Y. 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 

Acme Elec. Corp., 353 Water, Cuba, N.Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9508 Arch, Lancas- 
ter, Pa. 


COUNTERS 
Bristol Company, 153 Bristol Rd., Water- 


bury 91, Conn. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Manufacturing 
Ce.. Div. Joshua Hendy Corp., Ampere, 
ie ssl 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Twin Dise Clutch Co., Racine, Wis. 

Westinghouse Electric Corp., P. O. Box 
863, Pittsburgh, Pa. 


DECALCOMANIAS 


Meyercord Co., Dept. 7-1, 5223 W. Lake, 
Chicago 44, IIL 


DIAL LIGHT ASSEMBLIES. See Light, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-8, Chicago i4, Il. 

Mica Insulator Co., Schenectady 1, N. Y 

DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8St.. 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 


Advance Die & Tool C 

Ave., Cleveland 2, OQ, * Madison 
Crescent Tool & Die 

Southfield Rd., Lincoln raat wa 


DRAFTING EQUIP 
MATERIALS MENT and 


Eastman Kodak Co., 

graphic Div., Rocheter a at Pste, 
Keuffel & Esser Co., Hoboken, 
Post Co., Frederick, 3650 N. ‘Ayonast: 
Ave., Chicago 18, Ill, _ 


RapiDesign, Inc., 
— 1 nc Box 592, Glendale, 


DRILLING and TAPPING MACHINES 
Govro-Nelson Co., 


1933 Anti 
troit 8, Mich. Honette, De- 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich 


DRIVES, ELECTRONIC 
Federal Electric Products 
Newark 5, N. J. me Oh, 
General Electric Co., Section : 
Apparatus Dept., Schenectady ae 
Reliance Electric & Engineering Co 1054 
Ivanhoe Road, Cleveland 10, 0, yg ” 
Westinghouse Electric Corp., P. 0 Box 
868, Pittsburgh 30, Pa, we 


DRIVES, V-BELT 

Allis-Chalmers Mfg. Co., 93 
Milwaukee 1, Wis, oo 

Dayton Rubber Co., Dayton 1, Ohio 

United States Rubber Co., 1280 Avenue of 
the Americas, New York 20, N. Y. 


DUPLICATING MACHINES, DIELESs 
See Benders, Brakes & Shears, 


DYNAMOMETERS 


Eaton Mfg. Co., Dynamatic Div., Cleve- 
land, Ohio. 


ELECTRICAL SHEETS. See Steel, 
Electrical. 


ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Grades, 


ENAMELS. See Lacquers, Enamels & 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, Dept. 26, 230 Park Ave., New 
York 17, N. Y. 


EYELET ATTACHING MACHINES 
Beer, Segal, 25 Beekman, New York 7, 


EYELETS 


American Brass Co., Waterbury 88, Conn. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


FABRICS, INSULATING (Sheets and 
Tapes) 


Glass-Fiber, V'arnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-35, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Celanese Corp., Dept. 5-G, 180 Madison 
Ave., New York 16, N. Y. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Johns-Manville Corp., 22 E. 40, New 
York 16, N. Y. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inec., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elee- 
trical Insulation Dept., Woodbridge. 

a 

Owens-Corning Fiberglas Corp. Textile 
Products Div., 16 E, 56th St. New 
York 22, N. Y. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
Emerson Elec. & Mfg. Co., St. Louis 21, 


0. 

Fasco Industries, Inc., 250 Davis, 
Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. 


ELECTRICAL MANUFACTURING 





on automatic ri¥ 
help with any production fast- f 

ening problem, callon Chicago ¢ ° y 
Rivet. Here, 26 years’ fast-/ 3 
ening experience is at your 


disposal. Chicago engineers j 
have lowered assembly costs ; 
and improved the products/of / 


hundreds of manufacturers, 


Free FASTENING CL 


Send us a drawing or unfast 
ened sample or sub-assembly 
of your product. We will 
gladly analyze your fastening 
needs, recommend the type of 
rivet and Chicago Automatic 
Rivet-Setter to do the job best 
and submit estimated preg 

tion rates. No charge 6 
obligation. 












Model 121 Chicago Automatic Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, III. (Chicago Suburb) 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ . 





POWER RHEOSTATS 
with SPRING-HINGED CONTACT 
ARM for unchangeable constant 
contact pressure. UL APPROVED 

7 sizes: 50 to 500 WATT 


For Full Information, request CATALOG 


REX RHEOSTAT CO. 


N.Y. 


a] 





BALDWIN ,L. |! 
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SYNCHRON MOTORS 


Never Need Oiling — 
Operate Efficiently 
In Any Position — 


Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduction 
train, and output shaft, all have double bearings to 
reduce vibration and assure quiet, efficient opera- 
tion when mounted in any position. 


SYNCHRON MOTORS 
Are Thoroughly Tested 


More than three miliion of these miniature timing 
motors are now in use .. . many of them for many 
years. Each motor is tested carefully to rigid opera- 
tion standards before it leaves our factory. We make 
no compromise for quality! 


Get the Facts about 


SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines. 
Fill in, tear out, and mail this coupon: 


HANSEN MFG. CO., INC. 
Princeton 3, Indiana 
Please send data checked below: 


(_] Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements. 


(_] We attach outline of a special timing problem. Let 
us have your suggestions without obligation. 


Name 
Position 
Company 
Address 
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COMPACT « 


= LEDEX 


a et a 


ROTARY 


... solves remote control problems 


The many production uses of Ledex Rotary Solenoids 
vary from actuating bomb releases in military aircraft 
to controlling hydraulic valves in heavy duty indus- 
trial material handling equipment. 

Five Ledex Rotary Solenoid models are manufac- 
tured. Diameters range from 11% to 3% inches. Prede- 
termined rotation up to 95°, either right or left, can 
be engineered to suit your production requirements. 
Starting torques for 45° of rotation range from 1/, to 
$0 pound-inches. 


The operating principle of the 
Ledex Rotary Solenoid is simple. 
Magnetic action moves the arma- 
ture along the solenoid axis. This 
action is converted into a rotary 
motion by means of ball bearings 
on inclined races. 





Precision manufacture to exacting specifications 
and individual operating tests are your assurance of 
dependable long-life service under severe operating 
conditions. 


FILL IN 
AND MAIL COUPON FOR 
ILLUSTRATED FOLDER GIVING 
COMPLETE INFORMATION 





G. H. LELAND, INC. * 
111 Webster Street, Dayton 2, Ohio 


Send descriptive literature on the Ledex Rotary Solenoid. 
The Ledex Rotary Solenoid may be applicable to our . . . 


Product —__—————————————— 
Nam 


(Please Print) 
Company. 





Screet Address__ _ 


City State __— 
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Robbins & Myers, Inc., Motor Div., 
Dept. C-89, Springfield 99, Ohio. 
Signal Electric Mfg. Co., Dept. B-7, 

Menominee, Mich. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 


Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I. 
(BF), (Cold Heated Screws) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Burndy Engineering Co., New York 54, 

Camcar Products Co., 608—I18th Ave., 
Rockford, Ill, (F) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Tll (A) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) 

Continental Screw Co., New Bedford, 
Mass. (AB) 

Elastic Stop Nut Corp. of America, 2330 
Vanuxhall Rd., Union, N. J. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (ABF) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, 0. (ABCDF) 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. (B) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, 0. (ABCDEF) 

New England Screw Co., Keene, N. H. 
(B) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc. 2501 N. Keeler Ave., 
Chicago 39, Ill, (D) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. (ABF) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. (C) 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, O. (D) 

Townsend Co., New Brighton, Pa. (BEF) 

United-Carr Fastener Corp., Dept. 13, 
Cambridge 42, Mass. 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (F) 

Eaton Mfg. Co., Reliance Div., Massilon, 
0 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (F) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (F) 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camcar Products Co., 608—18th Ave., 
Rockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Il. 

Continental Screw Co., New Bedford, 


Mass. 
Eaton Mfg. Co., Reliance Div., Massilon, 
0. 


Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, III. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 


Recessed Head Screws 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, R. I. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Camcar Products Co., 608—18th Ave., 
Rockford, Ill. 

Central Screw Co., 3501 8. Shields, Chi- 
cago 9, Ill. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Continental Screw Co., New Bedford, 
Mass. 
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Rivets 


Allmetal Screw Products Co., 
New York 13, N. Y. o Crom 

Aluminum Co. of America, 663 

eu 2 eee 19, Pa. _: 
ake ohnson Co., 1495 
ae Waterville 48, Conn. Theme 

Chase Brass & Copper Co., Dept. 
Waterbury 20, Conn. = 

Chicago Rivet & Machine Co., 9609 Ww 
Jackson Blvd., Bellwood, Il. 5 

Clark Bros. Bolt Co., Milldale, Conn, 

du Pont de Nemours & Co., Inc., E, 1 
Explosives Div., Wilmington 98, Del,” 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

Milford Rivet & Machine Co., Dept. £ 
871 Bridgeport Ave., Milford, Conn. — 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd, 
Chicago 6, Ill. - 

Townsend Co.,. New Brighton, Pa. 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 


Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 

Aluminum Company of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. 

— Screw Co., Providence 1, R. 1. 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (H) 

Blake & Johnson Co., 1495 Thomasto 
Ave., Waterville 48, Conn. (HJ) 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

= Bolt Co., North Tonawanda, N. Y 
(H) 

Camcar Products Company, 608—18tb 
Ave., Rockford, Ill. (JH) 

Central Screw Co., 3501 8. Shields Ave., 
Chicago 9, Ill. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (H) 

Clark Bros, Bolt Co., Milldale, Conn. (H) 

Continental Screw Co., New Bedford. 
Mass. (HJK) 

Elco Tool & Screw Corp., 1916 Broadway. 
Rockford, Ill. (HJ) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (HJ) 

Milford Rivet & Machine Co., Dept, E, 
=e Ave., Milford, Conn. 
( 

National Screw & Mfg. Co., 2440 EB, 75th 
Cleveland 4, OQ. 

~ Dees Screw Co., Keene, N. *. 

J) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Penn-Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Ill. (H) 

Standard Pressed Steel Co., Box 594, Jen 
kintown, Pa. (H) 

Sterling Bolt Co., 219 W. Jackson Blvd. 
Chicago 6, Ill. (HJ) 

Townsend Co., New Brighton, Ps. (J) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 18, N. Y. (K) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (K) 

Anes Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corj., 6400 Miller Ave., Detroit 
11, Mich. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 


ELECTRICAL MANUFACTURING 





UR CONTACT DEPARTMENT is an institutic 
self, equipped to furnish you with anyt 


may need in contacts or contact material i 
palladium and their alloys, gold and silver. 
standard types are rivets, screws, discs, rods, rir 
special shapes and stampings. We make lam 
inlay strips of any width and thickness. 

LIGHT ASSEMBLIES We undertake sub-con 
work for light assemblies and sub-assemblies fo 
trical, electronic, radio, refrigeration, heati 
industries and to make smiall instruments: a 
ment parts to — specifications. 








==>——SIG-TRANS ~ 


SIGNAL TRANSMISSION SYSTEMS 


SIG-TRAN 


SYNCHRONOUS GENERATORS, 
MOTORS, DIFFERENTIAL UNITS 
and CONTROL TRANSFORMERS 


— FOR — 


ELECTRICAL TRANSMISSION OF 
DATA & CONTROL APPLICATIONS 


— ALSO — 


COMPLETE SYSTEMS, SUCH AS 
TURBINE ORDER, 
WATER LEVEL, etc. 


SIG-TRANS, Inc. 


AMESBURY, MASSACHUSETTS 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 

& templates 
Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 















THREE STANDARD 
SIZES FEATURING 


e HIGH TORQUE 
e ACCURACY 
@ RELIABILITY 


Bulletin AE Forwarded 
on Request 
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‘BAKER & co. I 








A low-cost Wing Nut 


that locks as 


it tightens! 


TRADEMARK 


A 
WING NUT 


Se the famous 
PALNUT double-locking 
design, these Wing Nuts pro- 
vide vibration-proof fasten- 
ing, at lower cost than 
ordinary wing nuts. Built-in 
locking action eliminates need 
for lockwashers. PALNUT 
Wing Nuts stay tight until 
finger-released. Available in 
#8-32, #10-24 and 14-20 
sizes, in a variety of finishes. 
Write for samples and litera- 
ture on entire PALNUT line. 


O @@ 
w ® ® 









© Stays tight under 
vibration 

¢ Ample wings permit 

easy tightening or 

removal 


© Priced lower than 
ordinary wing nuts 





The Palnut Co. 
66 Cordier St., Irvington 11, N. J. 


Va 
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“' “DOWN-TIME’’ 
<a ONE A 





GITS GRAVITY DRIP OILERS 


Improper lubrication results in 
b costly “down-time.” Proper fric- 
tion-fighting lubrication is efficient, 
dependable, and easily maintained. 
Gits Gravity Drip Oilers assure 
proper lubrication, with a perman- 
6 ent low-cost installation: 
UNBREAKABLE PLASTIC RESERVOIR withstands se- 
vere flexing, hammer-like blows over 
a wide temperature range. Assures 
extra-long life. 
PIN POINT PRECISION CONTROL of rate of oil drip— 
by a Needle Valve Adjustment. Just 
4 the right amount of lubrication as- 
sures no burnt out bearings. 
TRANSPARENT RESERVOIR signals need for refills— 
even from a distance. 


POSITIVE SHUT-OFF TOGGLE does not affect Needle 
d Valve Adjustment, effectively con- 
serves lubricant. 
VIBRATION-PROOF LOCKING NUT positively cannot 
be loosened by extreme vibration or 
b accidental contact. 
SIGHT FEED permits close observation of actual rate 
of oil drip. 
GENEROUS CAPACITIES eliminate frequent refills. 
Each man can oil more machines. 
HIGHEST QUALITY. Permanent leak-proof bond cre- 
ated between plastic reservoir and 
b heavy gauge brass base. 
Minimum “Down-Time” means . . . More Production, 
Continuous, Uninterrupted Machine Performance, 
Smoothly Running Maintenance Operations. Minimum 
“Down-Time” calls for GITS Gravity Drip Oilers! 
Standard Sizes Available from Stock 
WRITE TODAY for new bulletin 


G1Ts BROs. MFc. Co. 
“Ser enaneae Ronee RTE eR RR 
1840 South Kilbourn Avenue, Chicago 23, Illinois 

UNIT HIGH SPEED ci eds 


Pe 
>’ > 


\\ ; . . 
) (t 


SHAFT SEALS FOR EVERY APPLICATION 
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Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn, 

Eaton Mfg. Co., Reliance Div., Massil 
lon, O. (L) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., Morton Grove, III. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, 0. (KL) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio (KL) 
Palnut Company, Inc., 66 Cordier, Irving- 

ton 11, N. J. (L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill (L) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. (KL) 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 16 Glenville Rd., 
Glenville, Conn 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Il. 

Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
West Virginia Pulp & Paper Co., 230 
Park Ave.. New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

oan Brook ae Bearing Co., Bound 

Moraine Products Division, General Mo- 
tors, Dayton, 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

a & Co., Inc., P. R., Indianapolis 


, Ind. 
Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors. 


Acme Electric Corp., 357 Water, Cuba, 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Cramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 

Sprague Electric Co., No. Adams, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Company of America, 2?°79H 
Gulf Bidg., Pittsburgh 19, Pa. (Alum- 
inum.) 

American Brass Co.. Waterbury 88. Conn. 

Kevere Copper & Brass, Inc., 230 Pars 
Ave., New York 17, N. Y. (Non 
ferrous. ) 

Scovill Mfg. Co., Forgings Div., 18 Mili 
Waterbury 91, Conn. (Non-ferrous.) 


FURNACES. See Ovens & Furnaces. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


bereey. Engineering Co., New York 54 


[deal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

(lseo Copper Tube & Products, Inc., Cin 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corr 
1026 S. Homan Ave., Chicago 24, Ill 

Littelfuse, Inc., 4761 Ravenswood Av: 
Chicago 40, TIL 

Morse Co., Frank W., 1300 Soldiers Fiel: 
Rd., Boston 35, Mass. 

Sherman Mfg. Co., H. B., Battle Creech 
Mich. 





FUSES 
Burndy Engineeri 
N. ¥ ng Co, New York 54 


General” Electric Co., Secti 
Apparatus Dept., Schenectady 5, N % 
Littelfuse, Inc., 4761 Ravenswood ae 
qyontcago 40, “in. Ave,, 
estinghouse Electric Corp. 
868, Pittsburgh $0, Pa” ** % Bos 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., The, Waterbury 91 

Edison, Inc., Thos. A., Instrument Dt 
293 Lakeside Ave., W. Orange, N " 

Electric Auto-Lite Co., Toledo 1,’ Ohio” 

Stokes Machine Co., F. J, 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments, 


GASKETS 


Armstrong Cork Co., 9508 Arch, Lancas- 
ter, Pa. (Cork and Rubber 
Felt Prod Mf "a 
elt ucts s. Co., 153 
Ave., Chicago 7, Ill. + Come 
Garlock Packing Co., Palmyra, N. Y, 
General Elec, Co., Chemical Dept., Pigs. 
tics Div. (BG-11), .1 Plastics Ave, 
Pittsfield, Mass. : 
United States Rubber Co., 1280 A 
of Americas, New York 20, N, Y, 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 

Amplex Mfg. Co., Div. Chrysler Corp. 
Dept. B, Detroit 31, Mich, : 

Beaver Gear Works, 1035 Parmele, Rock- 
ford, ill. 

Gear Specialties, 2635 W. Medill Ave, 
Chicago 47, Ill, . 

Moraine Prods., Div. General Motors, 
Dayton, O. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit 
Ave., Springfield 2, Mass. 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Ill. 

Westinghouse Elec. Corp., P. 0, Box 868, 
Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL. 
LIC. See Fibre, Vulcanized; Plastics, 


GENERATORS. See Motors. 


GLASS-BONDED MICA 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass, 

National Electric Coil Co., Columbus 16, 
Ohio. 


GLASS-FIBER, YARNS, CLOTH ane 
TAPE. See Fabrics, Insulating. 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & Controls 
Corp., 407 Forest, Attleboro, Mass. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 
Norma-Hoffmann Corp., Stamford, Conn, 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave.. 
Kenilworth, N. J. 
Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J 


HARNESS and ASSEMBLIES, WIRE 


Belden Mfg. Co., 4633 West Van Burea, 
Yhicago 44, Ill. 

peas Mfg. Co., Dept. M, 1711 W. Hub- 
bard, Chicago 22, sib 

Electric Auto-Lite Co., Port Huron, 
Mich. 

Essex Wire Corp., Monticello, Ind. 

Federal Telephone & Radio Corp... 
3-216, 900 Passaic Ave., E. Newark, 
N. J. 

General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 
yort 2, Conn. 

Mereuts Engineering Corp., 339 E. Cot- 
tage Pl., York, Pa 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

halo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


HEATING ELEMENTS and UNITS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electric Heater Specialty Co., 55 E. 8th, 
New York 3, N. Y. 

Electro-Therm, Inc., 8026 Georgia Ave, 
Silver Spring, Md. 

General Electric Co., Section noe- 
Apparatus Dept., Schenectady 5, N. - 

Hevi Duty Elec. C Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck, = 

Resistors. Inc., 5234 W. 26th St., 
eago 50, Il. 

Safeway Heat Elements, Inc., 76 Water 
St., Middletown, Conn. 

Vulcan Electric Co., Danvers 2, Mass. a 

Westinghouse Electric Corp., 160 Mere 
St Meadville, Pa. 
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of every description 


—for every purpose 


e Dependable Delivery 
Promises 


e@ Performance 
e Accuracy 
















No broken promises. . . . No costly shut down for you. 
.. + You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 


WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 


4 POLE — 4s — Yoo H. P. 
Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 


Re EEE ny MANUFACTUR 


NDEKE 


ING COMPANY 


Ne 


BUILDING . F 
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pO 
1278 —38th Street — Brooklyn 


Then why use manpower to move materials in your plant. 
Potdevin Straight-Line Conveyors cut out this waste. They 
fetch and carry while “non profit” personnel do produc- 
tive work. Materials — unfinished and finished products 
— flow continuously through your plant from stock room 
to shipping. 


Potdevin Conveyors carry anything that will ride on a 
canvas belt. Installation is simple. No operator is needed 
except to turn on the power and adjust belt speed to 
current requirements. Many Straight-Line Conveyors are 
portable giving you great flexibility in plant layout. 


Don’t let “rickshaw” methods build up your overhead. 
Take the straight line to profits. Write for the bulletin 
on Potdevin Straight-Line Conveyors. 


R)POTDEVIN 


MACHINE CO. 
18, 


GNERS 


| INFORMATIVE 
BULLETIN 





foe ENGINEER 





ya 
PAGES 
wa 2e03) 
SIZE 







i data on Kopp glass products such as 
lenses for beam control, color filters, sight 
glasses, mechanical parts—and information on 
Kopp Customer Service, glass engineering, pro- 
duction and engineering research. 


Write for this bulletin. 
KOPP GLASS, INCORPORATED 


SWISSVALE, PENNSYLVANIA 
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ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 








GRIPMASTER ALL-METAL TYPE 







A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con. 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


GRIPMASTER CLICKON TYPE 






All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE 


For all types of cord elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


















WIRE BINDING SLEEVES 
For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


ns 
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HOISTS, PNEUMATIC. 
Tools and Equipment. 


See Pneumatic 


HOSE, FLEXIBLE METAL 


Johnson Metal Hose, 224 Mill, Waterbury 
88, Conn. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A S. 70. 
Milwaukee 1, Wis. 
General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
Marion Electrical Instrument Co., Man- 
chester, N. H. 
Radio Receptor Co., Inc., Dept MS-18, 


84 N. Ninth, Brooklyn 11, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
HIGH-NICKEL ALLOYS. See Nickel 


and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 

IMPREGNATING EQUIPMENT 
(Zanderol Process) 

Blaw-Knox Construction Co., 1525 Penn- 
sylvania Ave., N.S., Pittsburgh, Pa. 

IMPREGNATING COMPOUNDS. See 


Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 

INDICATORS, SPEED. See Tachom- 
eters. 

INDUCTION HEATING. See High- 
Frequency Heating Units. 
INFRA-RED LAMPS. See Lamps, In- 


candescent and Infra-red. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 357 Water, Cuba, 
N. Y 


Electro-Therm, Inc., 8026 Georgia Ave., 


Silver Spring, Md. 

General Electric Co. Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Ohmite Mfg. Co., 4804 W. Flournoy, 
Chicago 44, Ill. 

Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 357 Water, Cuba, 
N. Y¥ 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 


Burlington Instrument Co., Dept. D-69, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohie. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Co., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 


General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., New 
a a6. 2. Se 

Marion Electrical Instrument Co., Man- 
chester, N. » 

Radio Corp. of America, Commercial En- 
wineering Section, 41HY, Harrison, 
N. JZ. 


Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, Ill. 
Sterling Mfg. Co., 
Cleveland 2, O 
Superior Electric Co., 
Bristol, Conn. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark N. J. 


9208 Detroit Ave., 


8069 Meadow St., 


INSULATING MATERIALS. See Follow- 
ing Specific Headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics Molding Materials 

Rubber and Rubber Products 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Peper 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins, 
Insulating 

Waxes and Compounds 


INSULATION, WIRE 
ramic and Synthetic) 


Dow Corning Corp., Midland 
oo = Nemours & Co., —— 1 
ubber Chemicals Div, F- iimingta. 
oe Da. 7, Wilmington 
Eastman Kodak Co., Rochester y 
Goodrich Chemical Co., B. F,, Depts 
Rose Bldg., Cleveland 15, 0. °°” 
Sprague Electric Co., No, 
United States Rubber Co., 
of the Americas, 


and CABLE (Ce. 


Adams, Man 
1230 A 
New York 20, NY 


IRONS, SOLDERING. 

Irons. Seldering 
JEWEL LIGHT ASSEMBLIE 
Lights, Pilot aond Indicator, . = 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING MACHINES 


Potdevin Machine Co., 1278—88th, B 
lyn 18, N. Y. 7" 


LACQUER, ENAMELS 
NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. 1.. Fin 
ishes Dept., Wilmington 98, Del. 

General Electric Co., Chemical Dept. (8-5) 
Plastics Ave., Pittsfield, Mass. (Silj- 
cone) 

Maas & Waldstein Co., Newark 4, N. J 

Monsanto Chemical Co., Plastics Diy 
Dept. EMP20, Springfield 2, Mass, — 

Sherwin-Williams Co., Industrial Diy 
Cleveland 1, 0. Aj 


and) = VAR. 


LAMINATED METALS, PRECIOU 
BASE (Sheet, Tube and Wire) 


nee > Co., Ine., 113 Astor, Newark 
General. Plate Div., Metals and Controls 


Corp., 407 Forest, Attleboro, Mass. 
Makepeace, D. E., Co., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, 
FORMER 


Acme Electric Corp., 357 Water, Cuba, 
| a A 


MOTOR AND TRANS. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 
General Electric Co., Lamp Department, 


Nela Park, Cleveland, 0O. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


0. Box 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE 
Indicator) 


General Eleetric Co., 
Park, Cleveland, 0. (Neon Glow) 
Herzog Miniature Lamp Works, Inc., 
12-23 Jackson Ave., Long Island City 

ay 2 Be 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


(Pilot and 


Lamp Dept., Nels 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 11th, St. Loute 
6, Mo. 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS. MACHINE (Magnifiers) 
Stanley Electric Tools, 502 Myrtle, New 


Britain, Conn. 
Surty Mfg. Co., 4136 W. Kinzie, Chi- 


cago 24, Ill. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co.. 
103 Hawthorne, Hartford 1, Conn. 
Cannon Electric Development Co., Dept. 


H-118, 3209 Humboldt, Los Angeles 31, 
Cal. -n 
Dial Light Co. of America, Inc., 


Broadway, New York 3, 
Drake Mfg. Co., Dept. M, 
bard, Chicago 22, Ill. 
General Electric Co., Lamp Dept., 

Park, Cleveland, O. 
Hart Mfg. Co., 211 Bartholomew Ave.. 
Hartford 1, Conn. , 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


ELECTRICAL MANUFACTURING 


N. Y. 
1711 W. Hub- 
Nels 


Men Who Know Motors... 


ee 
— See 


Are you tapping 
this source of 


helpful dala? 


Eacu month a wealth of technical 
literature dealing with properties and 
applications of metals, nonmetallic ma- 


terials, electrical and mechanical parts, | : : | 
finishes, etc., is made available by man- R e f rl ge | t ion designers, engineers 


and manufacturers know from experience that Signal 
custom - built motors live up to their long established 








ufacturing sources. 


Advance copies of these new bulle- | reputation for dependable performance. 
tins, booklets and catalogs are care- | Induction (Shaded Pole Only)-DC 
fully checked and evaluated by editors | Low and Standard Voltage - 
AC-DC 1/500 to 1/10 H. P. 


of ELECTRICAL MANUFACTUR- 


ING. Those releases judged to be of SIGNAL ELECTRIC MANUFACTURING CO. 
|  Dept.B-8 Menominee, Michigan 








greatest significance to you, the prod- 
uct development engineer, are tersely 
reviewed in the monthly feature “Lit- 
erature ... Yours for the Asking.” 


Why not check immediately pages 
153-154 for the current month’s offer- 
ings? Use the handy reply card to re- 
quest those pieces that tie in with your 
current needs or which you would like 
to have on tap in your files for future 





reference. 


And make it a habit to check this 
literature facility each month. You'll 
find it a good way to keep abreast of 
new developments in materials and 
components that can aid you in your 
product design planning. 


Keep your “new literature” refer- 
ence file alive and up to date! 


2125 CORY AVE § 
Pa mee mt 
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The function of the Jack & Heintz 
Inverter is to convert the 27 volt DC 
output of the airplane’s power supply 
to 115 volt, 400 cycle AC power re- 
quired for various applications, including radar. 
Voltage control within close limits is essential. 
The electronic voltage regulator contains small 
vacuum tubes and these must be isolated from 
airplane vibration and shock due to rough land- 
ings and other causes. 

A Lord Vibration Control System solved the 
problem of vibration interference. The regulator 
is supported by two Multiplane Mountings and 
one Sandwich Mounting which effectively isolate 
and protect it from outside interference. 

Whether your product needs protection from 
outside interference for its best performance, or 
needs effective control of its own vibratory 
forces, Lord engineers can help you. 


See our bulletin in Sweet’s 1949 File for Product 
Designers or write for Bulletin 900. It describes 
the complete line of Lord products and services. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 
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LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUD SPEAKERS 
Radio Corp. of America, Commercial En 


gineering Section, 41HY, Harrison, 


N. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 

* Fourth, Harrisburg, Pa. 

American Brass Company, Waterbury 88, 
Conn. 

Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corn.. 
1206 S. Homan Ave., Chicago 24, III. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Til. 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Il. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Soreng Mfg. Corp., 1901 Claybourn Ave., 
Chicago 14, IIl. 

Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 


MACHINES. See Specific Headings. 
Balancing; Coil Winding; Die Casting; 
Drafting; Drilling and Tapping Ma- 
chines; Eyelet Attaching; Molding; 
Print; Rivet Setting; Screw Driving: 
Strippers, Wire. 


MAGNETIC MATERIALS. See 8teel. 
Electrical; Magnets, Permanent: Mag- 
netic Recording Tape; Magnetic Ke- 
cording Wire. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., Valparaiso 
Ind 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 


General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 
Indiana Steel Products Co., Valparaiso, 
Ind. 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, O. 


MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, c 

Mallory & Co.. Inc., P. B., Indianapolis 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glass- 
Bonded Mica. 


MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10. N. Y 

General Elec. Co., Chemical Dept. (8-5) 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

— Co., 16 Macallen, Boston 27 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


0. 
New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 


MICROFILM EQUIPMENT 

Eastman Kodak C»., Industrial Photo- 
graphic Div., Rochester 4, N. Y¥ 
(Micro-Film Machines) 





MOLDED INSULATI 
PRODUCTS. ond = 
Plastics, Rubber. 


Ceramics, otpes 


MOLDING MACHINES, PLASTics 
Kux Machine Co., 394 y 
chicago, 24, Ill 2 W. Harrison, 
Rockford Machine Tool Co., Pp 

2530 Kishwaukee, Recktera tn Div,, 


Stokes Machine Co., 59 
Philadelphia 20, Pa, “ te. Ra. 


MOLYBDENUM—Sheet and 

(See also Contacts) Wes 
Fansteel Metallurgical Corp., N 

ee orp., North Chj. 


Mallory & Co., Inc., P. 
a R., Indianapolis 


MOTORS. See Table on Page 238, 


MOTOR CONTROLS and STARTERS, 


See Controllers, Motor; P 
Stations. wh Bee 


MOUNTINGS, RUBBER and 
SYNTHETIC 

ane ae. So. Bate, Pa. 

Jnited States Rubber Co., 1 

of the Americas, New York 39, x? 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn, 


NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., Dept. 
E, 4254 W. Arthington, Chicago 24, Tl] 

a Auto-Lite Co., Port Huron, 
Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-8, Chicago 14, I, 
General Electric Co., Plastics Div., Chem- 
ical Dept. (BC-11), 1 Plastics Ave, 
Pittsfield, Mass. (Plastics). , 
Meyercord Co., Dept. 7-11, 5328 W. Lake. 
Chicago 44, Ill. (Decals) : 
Mica Insulator Co., Schenectady 1, N. Y¥ 
(Plastics) ’ 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet. Tubing, Wire) 
American Brass Co., Waterbury 88, Conn, 
(Cupro- Nickel) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 
Driver Co., Wilbur B., 150 Riverside 

Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, 

New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. Y. 

Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn, 
Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment. Screw-Driving Ma- 
chines. 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil and 
Grease, 


OVENS & FURNACES, INDUSTRIAL 


Despatch Oven Co., 619 Eighth Ave., 
Minneapolis 14, Minn. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 
PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Bor 
868. Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets, Sheet 
Metal. 


PAPER, CONDENSER TISSUE. 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass. 

Generali Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Hollingsworth & Vose Co., East Walpole, 
Mass. 


ELECTRICAL MANUFACTURING 
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Less space required for same amount of wire as you're using now—size 
of coil reduced to minimum. Precision Bobbins make a lighter, smaller, 


a better coil. Number of turns increased. Insulating strips eliminated. 

















Precision Bobbins are spirally wound and heat treated under compres- 
sion for greater strength with less weight. Flanges designed in three 
types. Cores: round, square or rectangular. 


Precision also makes DI-FORMED PAPER TUBES, any length, shape 
or size. 


WRITE TODAY FOR SAMPLES—LARGE DETAILED CATALOG 
RECTANGULAR 


U4 iC a: > ee 
@ Plant *2, 79 Chapel Street 


WwooDs 
Shell-Type Shaftless Motors 


3 and 2 phase 
for direct application 
to machine spindles 


Complete information 
sent upon request 





Type S Shell Motor 
full-tape-insulated 


S.A.WOODS MACHINE COMPANY 


Motor Division 


THTtMHiIMG BOSTON, MASS. U.S.A MEERA 








GEARS Goi. QUALITY APPLIANCES & Avwanaus 
Small and Medium ‘ 


CERAMIC SPECIALISTS 


RZ ree pe! 


SPURS SPROCKETS THREAD “. @ 


int 
falda RACKS COIN 


HELICALS = WORMS “aa” 


STRAIGHT WORM TRAINS 
BEVELS GEARS a 
Send us your blue- ane ar. prints for estimate 


1035 PARMELE ST. ROCKFORD, ILLINOIS 
LESTE ARS SN PA 





mr 3 | O.. PORCELAIN 
IN S Ub! touTHaN 
re RE Manufacturing Com 

LIKCON CORD! - Subsidiary of Harbison- ma! eee 


AST LIVERPOOL, OHIO | 









AUGUST 1949 237 





Dea rs 





TO MANUFACTURE 


we GS ENUINE 
SHAKEPROOF 


THREAD-CUTTING SCREWS 


Tow 











TYPE 1 


Standard 
3 Thread for all 
. kinds of 
metals 


we 
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TYPE 23 
Standard 
Thread for soft 
metals and 
die castings 








PALS aE Pa aD 





TYPE 25 


Coarse Thread 
for plastics 


WRITE FOR 
TEST SAMPLES 


. - - manufacturers of: 


% STAINLESS STEEL standard screws. 


% Sheet Metal Screws ... steel and Stainless 
Steel. 


%* Steel, Brass, Aluminum and STAINLESS STEEL 
Standard Machine and Cap Screws. 
% Sems and Sems-Phillips Head Screws. 


% Special Screws and Cold Upset Functional 
Parts. 


CAMCAR PRODUCTS CO. 


608 18TH AVENUE, ROCKFORD, ILLINOIS 
Representatives in Principal Cities 





238 



























































Alliance Mfg. Co., Alliance, Ohio. (BY) 


Allis-Chalmers Mfg. Co., 937A 8 
Milwaukee 1, Wis. (KLMNOU 

Baldor Electric Co., 4353 Duncan 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, Ill. 


d .  5O, 
QRTUVW) 
Ave., 


(BCE- 


YZ) 
Bouine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (BCDEFGHJQRYZ) 
Bristol Motor Co., Forestville, Conn, (A) 
Burke Electric Co., 398 W. 12th, Erie, 
Pa. (FGHKLMNOTUVW) 
Cieees Mfg. Co., Inc., Dover, N. H. 
(B) 
Cramer Co., R. W., Centerbrook, Conn. 
Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere 


3, N. J. (KLMNOPYZ) 

Delco Appliance Div., General Motors 
Corp., 379 Lyell Ave., Rochester 1, 
_ Se = 

Delco Products Div., General Motors 


Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

ary Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 
Stamford, Conn. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

Electro-Dynamic Div. of the _ Electric 
Boat Co., Bayonne,N. J. (KLNOV) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘‘Doerr’’ (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, III. 
(FIKLNOQR) 

Fasco Industries, Inc., 250 Davis, Roch- 
ester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. W, Olive & 


South St., 


Taylor, Elyria, Ohio (BQYZ) 
Hagen Mfg. Co., Inc., Baraboo, Wis. 


(BE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co,, A. W., Waterbury 32, Conn. 
(CXZ) 


Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hertner Electric Co., 12690 Elmwood Ave., 
N. W., Cleveland 11, Ohio. 
(KLNOUVZ) 


Ifoltzer-Cabot, Inc., Boston 19, Mass 
(BCEFGJZ) 
Hoover Co., Kingston-Conley Div., 72 


Brook Ave., Plainfield, N. J. (FK) 





MOTORS | AC | DC | Univ, [Sync 
Miniature Timing Motors, Geared xX cs: 

_ Subfractional, Under 1/20 Hp. B rc D oo 
Fractional, 1/20 to 4 Hp. F G HT So 
Integral, 1 to 7% Hp. K L ee 

_ Integral, Over 7% Hp. N oO aa 
Gearmotors Q R Ss Yo 
Generators U V WwW 
Low Voltages (Under 110) = 


Howell Electric 

Jack & 

ac feintz Precision Ind 

. Cleveland, Ohio (F) wstriee, Ine., 
anette Mfg. Co., 556 W. M iS 
cago 6, Illinois. (FGKQRZ) oe 


Motors, Howell, Mich. 


Kato Engrg. Co., 129 Maxfield 
Mankato, Minn. (KL) “ 
Lamb Electric Co., Kent, Ohio 


(BCDEFGHJQRS) 
Master Electric Co., Dayton 1, Qhio 
- ne LASOPQETUY W) 

c. an Mfg. Co., Lindeke Bldg. 

Paul 1, Minn. - & 


Motoresearch Co., 1600 Junction Ave., 


onan Wis. (BQY) 

o Gear Co., 1358 E. 179, 

10, Ohio Clovelend 
Packard Electric Div., General Motors 


Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FCKLN) 

Rae Motor Corporation, P. 0. Box 291 
Racine, Wis. (BCDFGHYZ&) ; 

Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio, 
(KLNOQRZ) 

Robbins & Myers, Inc., Motor Div., Dept. 
C-89, Springfield 99, Ohio. 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Re- 


cine, Wis. (BCDFGHZ) 
Russell Electric Co., 4501 8S. Western 
Blvd., Chicago 9, Ill. (BCFGYZ) 


Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo. (B) 
Signal Electric Mfg. Co., 
Menominee, Mich. 
Signal Mfg. Co., 
Mass. (BC) 
Sig-Trans. Inc., Haverhill Rd., 
bury, Mass. (W) 
Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 
Telechron, Inc., Motor Advisory Service, 
30 Union St., Ashland, Mass. (A) 
Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FEN) 
Wagner Electric Corp., 6454 Plymoutb 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 
Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRESZ&) 
Woods Machine Co., 8S. A. 27 Damrell. 
Boston 27, Mass. (KLNO) 


Dept. B-8, 

(BCDFGHZ) 

69 Bennett, Lynn, 
Ames- 
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Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National Warnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTIO 

Eastman Kodak Co., Industrial Photo 
graphic Div., Rochester 4, N. Y 

PAPER TRACING. See Tracing Cloth 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Cenn. 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Mallery & Co., Inc., P. R., Indianapolis 
6, Ind. 

Phosphor Brenze Corp., Dept. A. 2200 
Washington Ave., Philadelphia 46, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17 N. Y. 

Scevill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymeur, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America. Commercis! 
Engineering Section 41HY, 
N. J. 


Harrison, 


Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Fiela 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Westinghouse Electric Corp., P. 0. Ror 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 

PIEZOELECTRIC UNITS. See Crystal 

Units, Quartz. 


PILES, CARBON RHEOSTAT. See Car- 
bon & Graphite. 
PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER AND 
Fasteners. 


LOCK. See 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


Aqpertane | Ss Co., 

New York 13, he 

American Insulator Corp., New Freedom, 
Pa, 

Anchor Plastics Co., Inc., 533-541 Canal 
St., New York 13, N. Y. 

Auburn Button Works, 460 McMaster. 
Auburn, . A 

Barber-Colman Co., Rockford, Ill. | 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. 

Consolidated Molded, Product Corp., 309 
Cherry, Scranton 2, Pa. 

Dickten & Masch Mfg. Co., 900 E. Vienna 
Ave., Milwaukee 12, Wis. 

Electric Auto-Lite Co., Bay Mfg. Div.. 
Bay City, Mich. * 0 

Federal Telephone and Radio Corp., 90 
Passaic Ave., E. Newark, N. J. 


11 Mercer, 


ELECTRICAL MANUFACTURING 











to reduce short circuiting: 


a 





Using the IDEAL ‘‘Thermo- 
Grip'’ Pencil to solder con- 
nectors on FM antenna coils 
increased production more 
than 300%—from 125 to 
400 units per hour. 





SOLDERING 


Fast production soldering of these connectors on 
FM antenna coils requires instant heat, concentrated 
under extremely close control. Using IDEAL “Thermo- 


Parts molded of ~ with one a Quid or’ a 
3 t production more than *300%. Quality of work was 

Metmac 1500 keep markedly improved. 

high - voltage current Results like this are typical when IDEAL “Thermo- 

well under control Grip” is substituted for old-fashioned methods. 


“Thermo-Grip” works on the resistance heating 


and efficiently resist principle. No pre-heating—no preparation. Instant heat 





arcing and tracking. is always ready for soldering wires, terminals, lugs, 

Westinghouse A-Type Watt-hour — tubing—for every kind of soldering or brazing . . . 

Meter. The meter's terminal is Thus, it reduces the “Thermo-Grip” is easier to use—leaves one hand always 

molded of MELMAC Plastic 1500, ot Na i en : free to handle solder . . . Doés a better job—permits 
ee sossibilities of short : fer 

by the Homco Plastics Division, E p oat ; full adhesion of solder. No cold flow joints, no waste, 

puee Seene Se. circuiting an d fire damage or spoilage . . . Far safer—no open flame, no 


fumes, no fire hazard, no danger! Fully insulated— 
| draws current only when in use. 

within a confined area where terminals are close Ask Your Local IDEAL DISTRIBUTOR 

for FREE DEMONSTRATION 


when sudden heavy electric surges take place 








Attachments for 
every kind of 
soldering job. 


together. 

Metmac 1500 may be compression- or trans- 
fer-molded, has low water absorption, excellent Complete 

. J — . “Thermo-Grip” 
dielectric strength and low specific gravity. unit includes 

] * Power Unit, 
We or your local molder will gladly answer Leads, Switch 
< me | **Fork"’ Attachment and one or more 
any specific questions about what this MELMac | for soldering in Attachments. 
| restricted space 

compound can do for you. +® | Models and 


1000 Watt Unit 
with ‘*Pliers'’ **Pencil’’ Attachment for 





spot or seam soldering 


AMERICAN Canamid COMPANY 


PLASTICS DEPARTMENT 
35 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


| ia te ht see Lee 
| 


Canadian Distributor — Irving Smith, Ltd., Montreal 
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Can You Use These Properties of 


BERYLLIUM-COPPER? 


Check your design problems against 
of BERYLCO 25S 


these advantages 





ll 


IN MECHANICAL SPRINGS 


Compression, Extension, Flat or 
Torston—high elastic and endurance 
strength, corrosion and wear resist- 
ance, non-magnetic characteristics, 
good formability, close dimensional 
control and uniformity through 
heat-treatment, minimum drift and 
low hysteresis. 


eI 





IN CURRENT - CARRYING 
SPRINGS 


Connectors, Clips, Spring Contacts, 
or Switch Parts—the above proper- 
ties plus electrical and thermal con- 
ductivity, resistance to relaxation at 
elevated temperatures, and the abil- 
ity to maintain high and constant 
contact pressure. 


















IN PRESSURE 
RESPONSIVE ELEMENTS 


pigeeaes, Bellows or Bourdon 
Tubes—stability and accuracy over 
long periods of time, positive ac- 
tion, and high strength for space 
economy or wide working range 
with maximum sensitivity. 





In addition, these qualities offer special 
advantages in the design of bushings, bear- 
ings, cams, washers, solenoid guides, 
scraper blades and screw machine products. 


Write today for literature on Berylco 25S 


or if you have a design problem, 
send us full information with a 
drawing or sample of the part. 
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Dept. 3, Reading 5, Pa. 


General Electric Co., Chemical Dept 
(8-5) 1 Plastics Ave., Pittstield, Mase 

General Industries Co., Dept. W, Olive a 
Taylor, Elyria, O. 

General Molded Products, Inc., 1365 Lee 
st., Des Plaines, Lil. 

Insulation Mfg. Co., 77 New York Ave 
Brooklyn 6, N. Y. 

Irvington Varnish & Insulator Co., Irs 
ington ll. N. 
Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 
Kurz-Kasch, Ine, 1419 S. Broadway, 
Dayton 1, O. 

Mack Molding Co., Dept. B, 100 Main, 
Wayne, N. J. 

Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Corp., 25 Foster, Worces- 

ter 8, Mass. 
Richardson Co., Melrose Park, Ill. 
itockford Machine Tool Co., Plastics Div., 
2530 Kishwaukee, Rockford, Ill. 
Rogan Brothers, 2500 W. Irving Pk. 
Blvd., Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS-LAMINATED 
FABRICATORS 

Laer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Barber-Colman Co., Rockford, II. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, O. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

General Industries, Inc., Dept. W, Elyria, 
oO. 

Kurz-Kasch, Inc., 1419 S. Broadway, 
Dayton 1, O. 

Mica Insulator Co., Schenectady 1, N. Y. 

Richardson Co., Melrose Park, Ill. 

Rogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 20, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp., Dept. 5-G, 180 Madison 
Ave., New York 16, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 138 
Walck Road, North Tonawanda, N. Y. 

Formica Co., Spring Grove Ave., Cincin- 
nati 32, ; 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, Ill. 

Synthane Corp.. 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5. Mich. 


PLASTICS, MOLDING MATERIALS 


Cellulose- Acetate (A) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Fhenol-Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafiuoroethylene (P) 
Allyl Resin (Q) 
Cellulose, Nitrate (R) 
Silicone Resins (8) 


Alkyd Molding Compound (T) 

American Cyanamid Co., Plastics Dept., 
35 Rockefeller Plaza, New York 20, 
N. Y¥. (CJQ) 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 20, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 


Celanese Corp., Dept. 5-G, 180 Madison 


Ave., New York 16, N. Y. 
Dow Corning Corp., Midland, Mich. (8S) 
du Pont de Nemours & Co., Inc., E. L., 
Plastics, Room 132, - Wilmington 98, 
Del. (ADGHKLPR) 


Durez Plastics & Chemicals, Inc., 138 


Walck Road, North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 
(ES) 

Goodrich Chemical Co., B. F., Dept. J-8, 
Rose Bldg., Cleveland 15, O. 

Koppers Co., Chemical Division, EM-8, 
Koppers Bldg., Pittsburgh 19, Pa. (AF) 
Monsanto Chemical Co., Plastics Div., 
Dept. EMP-20, Springfield 2, Mass. 
Plaskon Div., Libbey-Owens-Ford Glass 
Totten 2137 Sylvan Ave., Toledo 6, O 

(CIT) 
Richardson Co., Melrose Park, Ill. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, Newark 
&, N. J. 


Brainin Co, C. §, 
York 13, N.Y. ” 
General Plate Div., Metal y 
Corp., 407 Forest, Attlebore “te 
Handy & Harman, 82 Fulton,’ Ne 


233 Spring New 


ONtroly 
ass, 


W York 


Makepeace, D. E., Co., Attleboro Mass 


PLIERS 


Klein & Sons, Mathi 4 
Ave., Chicago 18, iT a — Belmont 


PLUGS AND RECEPTACLES 
distor Conn. seman Electric Co., 
eiden Mfg. Co., y 
pee io eee 
cattle ABgitnon, ROS Om 
H-118, 3209 Humboldt St = 
Conteh “Wire Co., Ine - > 
once tee Yess eel 
Construction Materials Dept, elias, 
tower 'B. Sones Div., Cinch Mr = 
sine ara, Cae, 
a. rea oe, ie. . ae 2 
National “Wleetrie Products. Corp —_ 
nan Electri Bie ae 
meek SG Sis nog a 
Yok 7.N yy 72 arclay, New 


7, . 
Slater Elect . 
NY ric & Mfg. Co., Woodside, 
30 Ave 
xe 


» Dept 
Los An geleg 


U. 8S." Rubber Co., 12 
Americas, New York 20 


PLUGS, EXPANSION 
Hubbard Spring Co. 

Ave., Pontiac 12, ‘Mich » 
Wrought Washer Mfg. Co 
Milwaukee 7, Wis. : 


525 Centra) 
» 2200 8S. Bay 


PNEUMATIC TOOLS and EQUIPMEN) 
Keller Tool Co., Grand Haven, Mich 


PORCELAIN. See Ceramics, 


POSTS, BINDING 


Chase Brass & Copper C 2 oM7 
Waterbury 20, Conn. ~ 


Superior Electric Co., 9069 ‘ 
Bristol, Conn. . 9 Meadow &t., 


POTENTIOMETERS. Sce Rheostats. 


POTS and LADLES, MELTING 


General Electric Co., Section E668- 

on ee Schenectady 5, N * 

Sta-Warm Electric Co. 85 N. Chestnut. 
—— 0., 565 N. Chestnut, 


Vulean Electric Co., Danvers 2, Mass, 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) p 


Amplex Mfg. Co., Div. Chrysle 

Been B Detroit 31, ‘Mich. — 
ound rool il-Les 

an Brook, N. J. . 
son Electric Co., 8349 Fi 

Ave., Pittsburgh 21, Pa. —s 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. : 

or Co., Inc., P. R., Indianapolis 
, Ind. 

Moraine Products Division, General Mo- 
_tors, Dayton, 0O. 

National Molded Products, Inc., 8t 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 


New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co., St. 
Paul 1, Minn. 

Federal Telephone and Radio Corp., 900 
Passiac Ave., E. Newark, N. J 


General Electric Co., Electronics Park, 


Syracuse, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


PREFINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSED WOOD PARTS 


Woodall Industries, Inc., 7567 McNichols 
Kd., Detroit 5, Mich, (Fabricators of 
Masonite Presdwood) 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding Ma- 
chines, Plastic, 


PULLEYS, V-TYPE. See Drives, V- 
Belt. 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 
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WIREBOUND BOXES and CRATES 
WOODEN BOXES and CRATES 
CORRUGATED FIBRE BOXES 
BEVERAGE CASES 
STARCH TRAYS 
PALLETS 











SHIPPING 


SUPERSTRONG 





\ CONTAINERS /7>> 





SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 
Modern plant equipped to 


produce accurate work in 
all metals. 
















Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 


AUGUST 1949 


RATHBORNE 





We have. . especially about boxes 
and crates, because we have been de- 
signing and manufacturing them for 
nearly a century. 


Today we are proud to offer you 
SUPERSTRONG . 


product of our long experience. Here 


. . the crowning 


you have a complete line of tough 
sturdy shipping containers = custom 
built to your product to give maximum 
protection at lowest possible cost. 


Send out a call for a SUPERSTRONG 
man - it will pay you to get the full 
SUPERSTRONG story. 


HAIR AND RIDGWAY 
Jist PLACE 


COMPANY 
ILLINOIS 


1440 WEST 


* CHICAGO 8 





PORCELAIN.... 


the way you want it 


@ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 
only one of many tasks performed at the Colonial 
factory to assure customers of electrical porcelain the 
way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St. 


Akron 11, Ohio 





Chicago 
2753 W. North 
Tel HU-6809 
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EAT LV 


HE BUS ee 
eau R ae 


PUSH TO RESET 


HEATING ELEMENT OF 
SOLENOID LOAD 






limit Switcr 






Combines tempera- 
ture control with 
single pole switch. 
Current is automatic- 
ally cut off and switch 
is locked in open posi- 
tion if temperature at 
any dial setting, 
through any cause, ex- 
ceeds temperature 
range of control by 7% in liquids or 12% in air. 
Switch remains open until closed by manual reset 
button. Design permits mounting control in any 
one of four positions. Standard size bulbs and 
capillary tube lengths give great flexibility to 
meet required heat ranges and installation needs. 


THERMOSTAT 





OPERATION OF HI THERMOSTAT 


1. THERMOSTAT CYCLES AT SET 
TEMPERATURE 


2. LIMIT SWITCH BREAKS AUTO 
MATICALLY AT TEMPERATURE 
SLIGHTLY HIGHER THAN SET 
TEMPERATURE AND MUST BE 
MANUALLY RESET 


ONE CIRCUIT CONNECTION 
A.C. ONLY 










Write for full information. 


in home and industry, EVERYTHING'S UNDER CONTROL 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
242 











Robbins & Myers, Inc., Motor Div., 
Dept. C-89 Springfield 99, Ohio. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. ¥. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Oo. 1316 8. Second, Mil- 
waukee 4, 

Allis-Chalmers ‘Nite. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid —o & Mfg. Co., 54 Edwards, 
Madison, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Micro Switch Div., First National Corp., 
Freeport, Ill. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, QO. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, ‘Wis. 

Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, + 4 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETERS 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. . 
Lewis Engineering Co., Naugatuck, Conn. 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 

Acme Electric Corp., 357 Water, Cuba, 
mM. Ee 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Cambridge hermionic Corp., 453 Concord 


Ave., Cambridge 38, Mass. (Copper 
Oxide) 
Electronic Rectifiers, Inc., 2102 Spann 


Ave., Indianapolis 3, Ind. (Magnesium- 
Copper Sulphide) 
Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., 
Dept. E-316, 900 Passaic Ave., E. New- 
ark, N. J. (Selenium) : - 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(Copper Oxide, Selenium) 
Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium- Copper Sulphide) 
Radio Receptor Co., Inc., Dept. MS-18, 
84 N. Ninth, Brooklyn |e ee 4 
(Selenium) 
Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox- 
ide) 


RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering, Section 41HY, Har 
rison, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 


Acme Electric Corp., 357 Water, Cuba, 
a, a 
Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 
Burlington Instrument Co., Dept. D-69, 
Burlington, Iowa. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, IIl. 

R-B-M Division, Essex Wire Corp., Dept. 
L-8, Logansport, Ind. 

Superior Electric Co., 8069 Meadow 8t., 
Bristol, Conn. 

Union Electric Prods. Co., 24 Edison PIl., 
Newark 2, N. J. 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 

Westinghouse Elec. Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michi- 
gan aAve., Elkhart, Ind. (Mercury) 

Advance Electric & Relay Co., 1260 W. 
2nd, Los Angeles 26, Calif. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Ine., 2 East End 
Ave., New York 21, ee 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 1, Conn. 

Allis-Chalmers =~ Co., 937A 8. 70, 
Milwaukee 1, 

Automatic Hlectric. Nite. Co., 60 State. 
Mankato, Minn. 

Automatic Electric Sales Co., 1033 W 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 391 Lakeside Ave., 


Orange, N. J. 
Barber-Colman Co., Rockford, Il. 





Clare & Co, C. P., 4719 w, Sunnyside 

Ave., Chicago 30, Il, 

a een (Mercury & 
ramer Co.. R. W., Centerbroox, Conn, 
Davis & Co., Dean W., 
oan Ind. 1006" First, 
urakool, Inc., 1010 N. Mai 

. Elkhart, Ind. (Mercury) ~ oes 00, 

Sdison, omas A., Ine., iment 

ag 293 Lakeside Ave., wee 

N. J. 

Electric Auto-Lite Co., 
Electro-Therm, Inc., 

Silver Spring, Md. 
Federal Telephone and Radio © 

Kingsland Rd., Clifton, N, ite = 
General Electric Co., sects 

Apparatus Dept., Schenectady 5, uae NY 
Guardian Electric, 1627-H, W. "Wain, 

Chicago 13, Tl. 
paar =A © W., Waterbury 32, 
eac elay 0, 5915 Aval 
ak tee 8, (Caltt. lon" Bird. 

erco Orp., 27 W. Bel 
piciiicage,, 41,” Til mot Am. 

ps Control Corp., 84 W, 

St., Joliet, Il. Jeera 
Potter & Brumfield Sales Co., 549 WwW. 
ant pen Blvd., Chicago 6, Il, 

ivision, Essex Wire © 

L-8, Logansport, Ind. —_ 
Sigma Instruments, Inc., 60 Cey) . 

ton 21, Mass. om, Be 
Signal Engineering & Mfg. C 
2 14th .. a York 11, Y. mF 
Square 0, 4041 N. Ri 

on 1: Wis. charts, Man 
Struthers-Dunn, Ine., 150 N. 1 
wed Le 7, mi (Mercur y) wa, Pile 

ar eonard Electric Co., 3 

Mount Vernon, N. Y. + coe. 
Westinghouse Electric Corp., P. 0, Bo 

868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 61? 

Frelinghuysen Ave., Newark 5, Na 
Zenith Electric Co., 152 W. Walton, ont 

cago, Ill. 


Tolede 1, 
8026 Georgia Ave., 


REMOTE CONTROLS. See Push Bu. 
ton Stations; Relays and Contactors: 
Switches. 


RESINS, INSULATING. See VY, 
Compounds & Resins. — 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Ri 
Ave., Newark 4, N. J. is 

Driver-Harris Co., Harrison, N. J, 

Hoskins Mfg. Co., Detroit 9, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Section W11-1123. 
Construction Materials Dept., Bridge 
port 2, Conn. 

Lewis Engineering Co., Wire Div., Nav 
gatuck, Conn. 


RESISTANCE WIRE. See Wire, Re 
sistance. 
nepieTons. INSTRUMENT and 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Ine., Dover, N. H. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa, 

Mallory & Co., Inc., P. K., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Iii. 

Radio Corp. of America, Commercial En- 
gineering Section 41HY, Harrison, N.J. 

Resistors, Inc., 5234 W. 26th St., Chi- 
cago 50, Il. 

Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8, Second, Mi) 
waukee 4, Wis. 

Euclid Electric & Mfg. Co., 54 Edwards 
St., Madison, Ohio. 

General Electric Co., Section a 4 61, 
Apparatus Dept., Schenectady 5 Y, 

Hardwick, Hindle, Inc., Newark 5, x. J. 

Hartford Element Co., Windsor St., Hart- 
ford 5, Conn. y 
International _ Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land, Ohio. 
Ohmite “ite Co., 
eago 44, Ill. 
Resistors, Inc., 5234 W. 26th St., Chi- 

eago 50, Il. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
a a A 

Sprague Electric Co., North Adams, = 
Ward Leonard Electric Co., 34 h. 
Mount Vernon, N. Y. 


4804 Flourney, Chi- 


RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 


ELECTRICAL MANUFACTURING 





TIME SWITCHES + 
Sa ed Self-Starting Motors 


430 OO eee) Ls 


Baas 
rr ILLINOIS 
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Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
lains, check first with Illinois. 


stallation, 
ts 
jon produc 
vit specifications: 


WRITE “Jadagy FOR CATALOG 


TA RG See eee eae ke 
TR eu oe a oe 
PC a a 
DIAMOND SEAL for 
DIAMOND QUALITY. 


Send us your drawing or 
model with specifications 
covering conditions to be 
met, and the quantity in- 





volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 
porcelains for specific uses. 






Ys, ole alls 


Dayton Rocers 


Minneapolis (7), Minn. 





Illustrated above are capacitor 
| porcelains. Slight contour varia- 
tions to meet your requirements 
need not affect the cost. 


Manufacturers also of special shapes 6} 
by the cast porcelain method. Ge) 
. 5 


G3314AA 
TAK RS 
po SS mw , 


YS aeic 








oe Toy 
Oo 


from reel to terminated lead 
REDUCES YOUR COSTS! 


Terminated Wires and Complete Wiring Harnesses 


339 E. Cottage Pl., York, Pa. 





en ee 
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SPRING SELECTION 


OFTEN PROVES EXPENSIVE! 


ALLIED 


There is a science in selecting the most 
practical, economical springs for partic- 
ular applications. Should you choose 
springs for your products “because they 
were used in the old ones” or “I thought 
we'd try these,” you'll probably find that 
it proves very costly. 

It’s a simple trick to specify the right 
springs if you have a Lewis Spring 
Engineer check the requirements and 
make his recommendations. Many times 
the Lewis Engineers have saved manu- 
facturers hundreds, and even thousands, 
of dollars by suggesting the use of more 
economical, equally effective, springs for 
the jobs to be done. 

You can depend on the Lewis Spring 
Engineers to offer you sound, reliable 
advice based on years of experience in 
spring design, manufacture and applica- 
bility to various products. 

Why not take advantage of the Lewis 
Engineer near you? He'll be only too 
happy to give you his recommendations 
without obligation to you. Then you can 
be sure that you're not paying for “fancy 
extras” that don’t contribute to product 
efficiency. 

But call in the Lewis man early — 
while your product plans are in the 
blueprint stage—so he can help you. 







2646 North Avenue, Chicago 47, 


9 






PRECISION 


SPRINGS 


HT SPRINGS AND WIREFORMS 


OF EVERY TYPE AND MATERIAL 


LEWIS SPRING & MFG. CO. 


| 


Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb _ Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Electrical Mfg. Co.. Lake & 4th, Racine. 


Wis. 
Hardwick, Hindle, Inc., Newark 5, N. J 


international Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo 
lis 6, Ind. 

Ohmite Mfg. Co., 4804 Flourney, Chi- 
cago 44, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald 
a ae 

Ward Leonard me 2 Co.. 34 South 


Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 S, Second, Mil 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, KEacine, Wis. (Foot & Knee 
Control) 

General Electric Co. Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., Newark 5. N. J. 


International Resistance Co., 409 N. 
Broad, Philadelphia 9, Pa. 
National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, 
Ohmite Mfg. Co., 4804 Flourney, Chi- 
cago 44, Ill. 
Rex Rheostat, Co., 3 Foxhurst Rd., Bald- 
win, 
Ward Sioa Electric Co., 34 South, 


Mount Vernon, N. 
Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious. Metal) 

General Plate Div., Metals 
Corp., 407 Forest, Attleboro, 
(Precious Metal) 

Makepeace, D. E., Co., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio, 


& Controls 
Mass. 


Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal) 
RINGS, RETAINER and SNAP 

Associated Spring Cow, Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, O. 

Eaton Mfg. Co., Reliance Div., Massillon, 

Waldes Kohinoor, Inc., 47-10 Austel 


ae Dept. EM-7, Long Island City 1, 


a. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, 1, 
Milford Rivet & Machine Co., 
871 Bridgeport Ave., 


RIVETS. 


ROLLER BEARINGS. See Bearings, 
and Roller. 


9609 W. 


Dept EM, 
Milford, Conn. 


See Fasteners. 


Ball 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. 
tator Saws and Slotters. 


See Commu- 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 

SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 

SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

Blake & Johnson C., 1495 Thomaston 
Ave,. Waterville 48, Conn. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Milford Rivet & Machine Co., 9871 
Bridgeport Ave., Milford, Conn. 
National Acme Co., 176 E. 13lst, Cleve- 
land 8, 

Peck Spring Co., 12 Grove Ave., Plain- 
ville, Conn. 

SCREWS. See Fasteners. 

SEALING COMPOUNDS. See Cements, 


Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 
Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 
Ave., Chicago 7, IIL 

Garlock Packing Co., 


Latrobe, Pa. 


1267 Elston 
1536 Carroll 
Palmyra, N. Y. 


Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, Ill. 

SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 

SHEETS, ELECTRICAL. See Steel, 
Electrical. 





SIGNAL DEVICES 


Signal Engineering & Mf 
14, New York 11, N. ¥. So 154 w. 


SIGNAL LIGHT ASSE 
See Lights, Pilots MOLES, 


SILVER and SILVER A 
also Contacts and Contact ies 
(For Solder, g* Brazing Alloys, ‘Su 


ver) Baker 
Newark 5, N. 3 Inc., 113 ‘Astor, 


Brainin Co.. C. 8, 

ore 1S, N.Y 283 Spring, New 
ansteel M 
— etallurgical Corp., North Chi- 

General Plate Div., Met 

ar - p. ay F orest. Attlebora nd Controle 
an ¥ a ; 

: : . rman, 82 Fulton, New York 
aitaleae D. E. Co., Attleb 

Mallory & Co., ate 
nt i P.-R., Indtanapo: 


SLEEVE BEARINGS. 
Bushings. See Bearings and 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers ¢ 
2 atninaten Blvd., Chicago 6, i - 
ohns-Manville Co 
kari 16 N. Corp. 22 E. 40, New 
tchel-Rand Insulation 

Murray, New York 7, wy. nae oe 


SLEEVING, SATURATED. oe Tubing 
& Sleeving, Braided Fabri 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J, 


SLOT 
Insulating; 
Tubing & 


INSULATION. 
Mica; 
Sleeving, 


See Fabrics, 
Paper, Insulating, 
Braided Fabrie. 


MICA. 
Slotters. 


SLOTTERS, 
Saws and 


See Commutator 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 


RADIO. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 
Arrow-Hart & MHegeman Electric Co, 
103 Hawthorne, Hartford, Conn. 

Cy 900 Broadway, 


Drake Mfg. ce, Dept. M, 1711 W. 
Hubbard, Chicago 22, Ill. _ (Pilot) 
General Electric Co., Section W11-1122, 
er Materials Dept., Bridge- 

port 2, Conn. 
Keen | Py, H. R., 810 King, Morris- 


town, N. 
McGill Mig. “Co., Inc., Valparaiso, Ind. 
Co., 4223 Clayton 


Mines Equipment 
Frank W., Boston, Mass. 


New 


Ave., St. Louis 10, Mo 
Morse Co., 


SOCKETS, FLUORESCENT. See Flue- 
rescent Lamp Auxiliaries. 

SOCKET SCREW KEYS and 
WRENCHES 

Allen Mfg. Co.. Hartford 2, Conn, 

Bristol Co.. The, Waterbury 91, Conn. 

Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Burnley Battery & Mfg. Co., North East, 
Pa. 

Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. 

du Pont de Nemours, E. L, Wil- 
mington 98, Del. 

Federated Metals Div., 
ing & Refining Co., 
New York 5, N. Y. 

General Electric Co., Chemical Dept. 
(8-7) 1 Plastics Ave., Pittsfield, Mass. 

Handy & Harmon, 82 Fulton, New York 

a. 


Inc., 


American Smelt- 
120 Broadway, 


mater” Solder Co., 4209 Wrightwood 
Ave., Chicago 39, ° 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valparaiso, Ind. 

Ohio Carbon Co., 12508 Berea Rd, 
Cleveland 11, O. 

Soldering Specialties, Dept. D, Summit, 
N. J. 

Westinghouse Elec. Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 
SOLDERING IRONS 

General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
Hexacon Electric Co., 177 W. Clay Ave., 


Roselle Park, N. J. 
Py . Inc., 1008 Park Ave., 


Ideal Industries, 

Sycamore, Ill. 

Stanley Tools, New Britain, Conn. 
Transvision, Inc., Dept. EM, 460 North 
Ave., New Rochelle, N. Y. 

Ungar Electric Tools, Inc., 615 Ducom- 
mun St., Los Angeles 12, Calif. 
Vulean Electrie Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, 


Alloys) i 
Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 
Soldering Specialties, Dept. 
a. Os 


See Brazing 


D, Summit, 


ELECTRICAL MANUFACTURING 


















WIRE STRIPPERS 
for cueny purpose 


Ea 











E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


FOOT PEDAL 


WIRE STRIPPER 













Sturdily built of steel, to last a lifetime— 
the only all steel wire stripper on the ma:ket. 
Simple and efficient. As easy to operate as 
a pair of pliers. Always ready for use. Its 
triplicate action of clamping the wire, cut- 
ting the insulation and stripping is auto- 









COLONIAL 
WIRE STRIPPER 






A sturdy, efficient machine for rapid pro- 
duction work. Designed to do quantity 







A foolproof, frictionless unit for uniform and 


















; 7 matically timed and performed with one continuous production. No springs, the Colo- 
work on a quality basis on many types of squeeze of the handles. When the pressure nial strips clockwise or counter-clockwise. 
insulated wire from 8 gauge to the very is released, the handies open. Will not crush 





Double-edge floating blades give square and 
clean cuts. Strands can be twisted in the 
stripping operation. Dialed micrometer allows 
setting within 1/1000 inch of wire gcuge. 
Precision plus! 


finest wire. Perfect for POS] cords. standard wire. 


Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 












For years, this hand stripper has given satis- 
factory service to users. Repeat orders attest 
to its superiority. 

NEW! — FOR TELEVISION — Special blades 


available for 300 Ohm Television and F. M. ah ha lhe hel betel 
wire 











Prove the merits of a Pyramid Wire Stripper 


in your own shop on your own Yi Send 
DE WPMD ea ST) eee 
that we may accurately gauge your needs 

2224 SOUTH STATE STREET 1 er N ele mal. yumi a me ai 


re shippinc chine and instruction 


HYLINK 





Kester “RESIN-FIVE’’ Core So 


Now, a new flux for cored solder. 
Kester’s ““Resin-Five” is more active 
. - more efficient . . . more stable 
than any rosin flux and yet is 
non-corrosive-non-conductive. For 
complete information contact 
Kester’s Technical Department. 

. 





Burndy Hydent Connectors... provide me- 
chanically and electrically sound connections in jig time, 
without solder. Fast indenting with the Burndy HYTOOL 
virtually coins connector and conductor into a solid mass 
. .. assuring uniformly efficient connections, at big savings 
in time and money. HYDENT connectors are of one- 
piece, pure-copper construction, heavily tinned. Available 
for conductor sizes #22 to 2000 mcm. Send for Catalog 


Y46, 
KESTER SOLDER COMPANY 


) . BS Crmuecl with 
4249 Wrightwood Ave., Chicago 39, Illinois 
Factories Also At SOLDER BURNDY 


Newark, New Jersey * Brantford, Canada New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California 







WRITE FOR FREE MANUAL 
Kester’s new 28-page technical * 


manual, “SOLDER and Solder- 
ing Technique.’’ 
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Verdict i for 


COTO-COIL on every count 


Coto-Coil Windings bring you the best for the least. 


Wherever electric or electronic controls are called 
a 


Wherever precision is a prime necessity . . . 


Wherever there are special conditions to be over- 
come... 


The Judgement Goes to Coto-Coil 
Coil Specialists Since 1917 


BOBBINS 


ACETATE INTERLEAVE 
(Coalesced under W.E. Pats.) 


PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 
UNIVERSAL SINGLE OR 
MULTI-PIE CROSS WOUND 










SOLENOIDS 


Automatic Electric Sales Corp., 1033 
W. Van Buren, Chicago 7, Ill. 
Cannon Electric Development Co., Dept. 


H-118, 3209 Humboldt, Los Angeles 31, 


Cal. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohic. 

General Electric Co., Section E668-67. 
Apparatus Dept., oe me & A 

Guardian Electric, 1627-H, W. Walnut 
St., Chicago 12, Ill 

Leland, G. H., Inc., 111 Webster, 
Dayton 2, O. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, O. 

Phillips Control Corp., 84 W. Jefferson 
St., Joliet, Ill. 

R-B-M Div., Essex Wire, Dept. L-4, 


Logansport, Ind. 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


SPEED 
meters. 


INDICATORS. See Tacho- 


SPEED REDUCERS 
For Motorized Units, See Motors. 


Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Janette Mfg. Co., 556 W. Monroe, Chi- 
eago 6, Ill. 

Ohio Gear Co., 1358 E. 179, Cleve- 
land 10, O. 


SPOOLS, WIRE 


The Cleveland Welding Co., W. 117 
Berea Rd., Cleveland 7, O. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, IIL 

Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. Y. 

American Steel & Wire Co., Cleveland 


13, O. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich, 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland, O. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper. ) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, IIl. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, » 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Peck Spring Co., 12 Grove Ave., Plain- 
ville, Conn. 

Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 

U. 8S. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, O. 

Wickwire Spencer Steel Div., The Colo- 
rado Fuel & Iron Corp., Worcester 6, 
Mass. 


Associated 


STAINLESS STEEL. See Steel, Com- 
mercial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring ‘Mfg. Co., 77 W. Houston, 
New York 12, N. Y. 
Aluminum Goods Mfg. Co., 
Wisc. 

American Brass Co., Waterbury 88, Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div.,. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Chase Brass & Copper Co., Dept. EM 79,, 
Waterbury 20, Conn. 

Dayton Rogers Mfg. Co., 2835 S. 12th 
Ave., Minneapolis 7, Minn. 

Dunbar Bros. Co. (Div. Associated 
Spring Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 4, Ill. 

Heyman Mfg. Co., Kenilworth, N. J. 

Hubbard Spring Co.. M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, I, 

Ohio Div., ” Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, de 

Raymond Mfg. Co. (Div. 
Spring Corp.), Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. Z, 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wrought Washer Mfg. Co., 2200 8. 
Bay, Milwaukee 7, Wisc. 


Manitowoc, 


Associated 


















































































STAMPINGS, NON-METALLIC 
Baer Co., N. S., Mont 
N. J.” (Fibre) emer» Hilllaide 5, 


Richardson Co., Lockland, Cincinnat} 15, 0. 


STARTERS, FLUORESCENT. 
See Fluorescent Lamp Auxiliaries, 


STARTERS, MOTOR. rollers, 
Motor; Push Button Stetfone ot 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades, 


Alloy 

Bars () 
Carbon (C) 
Coated (D) 
Sheets and strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 


(See also Steel, E ; 
{Seo | lectrical; also Wire, 


American Steel & Wire C 
ior, Cleveland 13, O. (SN) el 
American Nickeloid Co., Peru 8 nh 
(DS) (Nickeloid) (Preplated) ~’ 
~~ Coe i (Div. Assoctateg 
Spring orp.), Bri 
; (Spring) stol, Conn. (8-C9) 
arnegie-Illinois Steel Corp., 
negie Bldg., Pittsburgh 30, re hae 
- (s- et - ACN) ’ 
aton g 0., Rel 
* en, _ eliance Div., Massi) 
ollansbee Steel C Pit 
a (S-CO) (Clady > & 
— a *s Sons Co., John A., Trenton 9 


Ryerson & Son, I 
gu, (ABCENST)” 2%¢PB T., Chieage 
Superior Steel Sem * arneg’ 

(ANS) (Spring) (Clad) dle 
Timken Roller Bearing Co., Steel a 


Tube Div., 
(TAC) Canton 6, 0. (B-AN: 


STEEL, ELECTRICA 

Sheets and Strips. > 
Carnegie-Illinois Steel Cor 2 

negie Bldg., Pittsburgh 30; ee 
wees Steel Corp., Pittsburgh gy 


ibe & Son, Inc., Joseph T 
TL D +» Chicago, 


STRAIN RELIEFS. See Grips 


Clamps, Strain Relief, ” 


STRIPPERS, WIRE 


Fidelity Chemical Products © 
Riverside Ave., Newark, N. _ ” 
Ideal Industries, Inc., 1008 Park Ave. 


Ps, Til. 
yram Products Co., 2 
wenlcago, 16, Il. _ 
re Stripper Co., 1729 
East Cleveland, . mae 48 
STRIPPING COMPOUNDS. See Clean 
ing Compounds, Metal, 


STRIPS, BLOCKS and B 
TERMINAL — 


Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. 

~s "oy N. S., Montgomery, Hillside 

Buchanan ‘Electrical Prods. C -» 1290 
Central Ave., Hillside, N. _ ” 

—_ Electric Co., 398 W. 12th, Erie, 
» 

Bundy Engineering Co., New York 54 


Cambridge Thermionic Corp., 453 Concor 
Ave., Cambridge 38, Mass. : 

Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. 

Curtis Development & Mfg. Co., 19 N 
Crawford, Chicago 24, Ill, 

Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. 
Howard B. Jones Div., Cinch Mfg. Corp 
1026 S. Homan Ave., Chicago 24, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (RB) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot 


(L 
Heater (Series Multiple) (M 
Jack, Key and Lever (N 
Panel (0 
Push Button Snap 

(Toggle Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers, Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers. ) 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allis-Chalmers Mfg. Co., 937A 8. 10. 
Milwaukee 1, Wis. (RS) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. 'y. (cD 
GHR) 


ELECTRICAL MANUFACTURING 








Sate ay 


This element is 
used in high 
altitude cameras. 





WOVEN FLEXIBLE 
HEATING ELEMENTS 


Increase Efficiency in 
Electrical Resistance Heating 


% Safeway makes possible low spectrum heat. 

% Safeway provides 100% coverage of heating area. 
3% Safeway stands up under intensive vibration. 

% Safeway flexibility allows more efficient mounting. 
Used in gun heaters, permanent wave machines, air- 
plane de-icing and wrap-around tapes. Write us your 
specifications and our engineers will advise you about 
a high-efficiency Safeway application to your heating 
problem. 


Sate way HEAT ELEMENTS, INC. 


MIDDLETOWN s CONNECTICUT 















FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket ‘Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 
jRadio ‘Transformers, Light Units, 
Leading Coils, Condensers. 





Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


UU 
QUALITY 
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*The Service-Proved 


Molded Paper Tubular 


Introduced by Sangamo in 1946 as the first 
tubular paper capacitor to be molded in a 
thermo-setting plastic, the Type 30 is thor- 
oughly service-proved! 


Used extensively by manufacturers — pre- 
ferred by service men—the Type 30 offers 
these proven advantages... Especially de- 
signed flexible leads that resist breakage and 
can’t pull out! ... No wax. to run when heat 
is applied . . . Element is not distorted in fabri- 
cation (less heat and pressure is used in mold- 
ing the thermo-setting plastic case) — this 
means greater dependability — no “‘hot spots.” 


Try these stable, rugged, long-lived paper 
tubulars — you’ll like them! 
s$ca4gi0 
Write for Sangamo Capacitor Catalogs: 
Button Catalog No. 830 Paper Catalog No. 832 
Mica Catalog No. 831 Electrolytic Catalog No. 825 


es 20082 


ELECTRIC COMPANY 





In Canada: Sangamo Company Limite ‘easide, Ontario 
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New Sample-Making 
TAU 


wire-and-strip-steel assemblies 


. for welded-wire, 





ye Hesiod telp « « « 
) But Fast!!!! 


| — 
Recently the chief cabinet en- fir . 
| f \ 
gineer ofawell-knowncorpor- ,; _/  \ . 
ation brought us his troubles. He , | TS) : 


needed prompt delivery of hand- ! 
made, new design samples—im- 
portant decisions hinged on their 
arrival. But his usual supplier was 
tied-up. He wondered if we could 
help him? 


Could We? 


Pronto—we went tohis 
aid by launchinga new 
department! We formed a 
special Sample-Making 
Department by calling 
in men from all over 
our organization. An 
engineer from here—a 
die maker from there 
—a production man 
—and so on until we 
had a service of 
experienced 
craftsmen. 
























,’ Happy Ending... aA 


‘ and Beginning! 


‘ f f We pulled our distressed friend out of trouble so 

i I, / well that he’s been using our newly formed service 
Nn ever since. And it’s a spanking good department— 
uN brim-full of cost-saving ideas—ready, able and 
, rarin’ to serve you. 


What's YOUR Problem? _ | . sampic- 


making? . . . Production? We’re ready 
for anything—in welded-wire or wire- 
and-strip-steel. Just send us your blue- 
print—or write or phone your require- 
ments. 







For 63 Years 


E. H. TITCHENER & CO. 


98 Clinton St., Binghamton, N. Y. 
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Almo Mfg. Co., 
ark 5, N. J. (D 

Arrow-Hart & Hegeman Electric Co.. 
Hartford 1, Conn. (ACDHKMPRT) 

Automatic Electric Mfg. Co., 60 State. 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. (CHR) 

Brown Instruments  Div., 
Regulator Co., 4466 
Philadelphia 44, Pa. (D) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Cramer Co.. R. W., Centerbrook, Conn 


1010 N. Main, Elkhan 


477 Washington, New- 
) 


Wayne Ave., 


Durakool, Inc., 


Edison, Thomas A., Inc., Instrumen 
Div., 293 Lakeside Ave., West Orange 
N. J. (FG) 

Euclid Electric & Mfg. Co.. 
wards, Madison, Ohio (CL RX) 

Electro Switch Corp., 
mouth 88, Mass. (HOS) 

Federal Telephone and Radio Corp.. 


54 Ed 


100 Kingsland Rd., Clifton, N. J. (NS) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


(F 


) 
General Controls, 801 Allen Ave., Glen- 


Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 


dale 1, Cal. (G) 
General Electric Co., 


(ABCDEFGHJKMNOPRST) 
Guardian Electric, 1627-H, W. 
St., Chicago 12, Il. (CFGHN) 


Heineman Electric Co., 99 Plum, Tren- 
1008 Park Ave., 
104 Fifth Ave., 


ton, N. J. (O) 
Ideal Industries, Inc., 
Sycamore, Ill. (L) 
Landis & Gyr, Ine., 
New York 11, N. Y. (G) 
Littelfuse, Inc., 
Chicago 40, in. 
Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio. 
Lewis Engineering, Naugatuck, Conn. (S) 


Mallory & Co.. Inc., P. R., Indianapolis 


6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 
McGill Mfg. Co., Inc., Electrical Div., 
250 No. Campbell, Valparaiso, Ind. 
(KP) 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., First Industrial 
Corp., Freeport, Ill. (BFLS) 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 13l1st, Cleve- 
land 8, O. (BP) 

Ohmite Mfg. Co., 4804 Flourney, Chi- 
cago 44, Til. (8) 

Powrex Switch Co., P. O. Box 206, 
Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. L-8, Logansport, Ind. 

Robertshaw-Fulton Controls Co., 
wood, Pa. (FM) 

Slater Electric & Mfg. Co., 
N. J... (BDKLMOPST) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, IIL. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 108 Forest, Attle- 
boro, Mass. (EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12 Wis. (ABCEFLOPR) 
— Carbon Co., St. Marys, Pa. 

) 


Struthers-Dunn, Inc., 150 WN. 13th, 
Philadelphia 7, Pa. 

Telechron, Inc., 30 Union St., Asliland, 
Mass. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 
Westinghouse Electric Corp., P. O. Box 
966, Pittsburgh 30, Pa. (ABCDFGH- 

OPRS) 
Zenith Electric Co., 152 W. 
Chicago 10, Ill. (HR) 


Youngs- 


Woodside, 


Walton, 


SYNCHRO UNITS 


Sig-Trans. Inc., Haverhill Rd Ames 
bury, Mass. 


TACHOMETERS 


Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 

Electro Auto-Lite Co., Toledo 1, O. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 
1054 Ivanhoe Road, Cleveland 10, O. 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-969, 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9568 Arch, Lan 
caster, Pa. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn. 
Mitchell-Rand Insulation > Inc., 5) 
Murray, New York 7, N. Y. 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


Minneapolis 


193 Broad, Wey- 


Walnut 


4761 Ravenswood Ave., 


TAPE, FRICTION and SPLICE 


General Electric Co., 
(8-5) 1 Plastics Ave., Piece he 
Okonite Co., Wilkes Barre, P Man, 
ther & Dragon Tapes) ~ Ca, 
Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6. iT ¥, 
Irvington as & Insulater’ Co., 


vington 11, N. Ir. 
Johns-Manville C a 22 
York 16, N. Y. E. 40, Ne 


Minnesota Mining & Mf 
quier Ave., St. Paul 6, Minn 900 Fay. 
Mitchell-Rand 


Insulati 

nae a York 7 nS. The, 51 
Nation t 

= ectric Coil Co., Columbus 16, 
United States Rubber C 

of the Americas, New York 29, “ 
TAPE, MICA. See Mica. 
TAPE and SHEETIN 

RESIN G, SYNTHETIC 


Irvington Varnish & Insul: 
winston i. 2. 2. er Ca, Ie 
New Jersey Wood Finishi 

srteat Insulation Dept., ” wa Eee 


N. 


TAPE, MAGNETIC RECO 
See Magnetic Recording Tone. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. - 


TEMPERATURE CONTROLS. 
See Switches; Thermostats 


TERMINAL BLOCKS. See Bitrips. 


TERMINALS. See Lugs and Terminals, 


TESTING INSTRUMENTS, Instry 
ments. _ ° 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 


Bristol Co., The, Waterbury 91, Conn, 
Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave, 
Philadelphia 44, Pa, : 
General Electric Co., Section ae, 
Apparatus Dept., Schenectady 5 * - 
Hoskins Mfg. Co., Detroit 8, Mien : 
a Engineering Co., Naugatuck, Conn, 
ttelfuse ne., 4761. Ravenswood 
Chicago 40, Ii. ~ 
Rockbestos Products Corp., 
4, Conn, 
Westinghouse Electric Corp., P. 0, Boz 
868, Pittsburgh 30, Pa. 


New Haven 


THERMOMETERS 


Bristol Co., The, Waterbury 91, Conn, 
Edison, Inc., Thos. A., Instrument Div., 
293 Lakeside Ave., W. Orange, N, J, 
Electric Auto-Lite Co., Toledo 1, 0, 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


See Wire 


THERMOSTATIC BIMETALS 
Beyer f Co., Inc., 113 Astor, Newark 6, 


Brainin Co., C. §8., 233 Spring, New 
York 13, xe 
Chace Co., W. M., 1608 Beard Ave, 


Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Corp., 407 Forest, Attleboro, Mass. 


Makepeace, D. E., Co., Attleboro, Mass. 


THERMOSTATS 


American General Thermostat Corp., 2060 
Bronx St., New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 

Edison, Inc., Thos. A., Instrument Div., 
293 Lakeside Ave., W. Orange, N. J. 

Electro-Therm, Inc., 8026 Georgia Ave., 
Silver Spring, Md. 

Fenwal, Inc., 51 
Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67. 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, 0, 

Mercoid Corp., 4227 W. Belmont Ave, 
Chicago 41, Il. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Div. Metals & Con- 
trols Corp., 108 Forest, Attleboro, 
Mass. 

Westinghouse Electric Corp., 

t., Meadville, Pa, 


Pleasant, Ashland, 


180 Mercer 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee 4, Wis. 
Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 

Cramer Co., R. W., Centerbrook, Conn. 
General Electric Co., Section 5668-67, 
Apparatus Dept., Schenectady 5, N. 
Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Haydon Co., A, W., Waterbury 32, Conn. 
Mercoid Corp., 4227 W. Belmont Ave. 
Chicago 41, Ill. s . 
Potter « Brumfield Sales Co., 549 Ww. 
Washington Blvd., Chicago 6, Ill. 
Sangamo Electric Co., Springfield, Ml. 


1316 S$. Second, Mil- 
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rue RIGHT BALL 


Let Strom Help You 


Not only in precision ball bearings, 
but in countless other places, Strom 
has found that the right ball will 
do the iob better. Maybe your 
problem can be solved with the 
use of the proper ball. Why not 
take it up with Strom. 

Strom has been making precision 
metal balls for over 25 years for 
all industry and can be a big help 
to you in selecting the right ball 
for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, unitormity, 
and dependable physical quality, 
there’s not a better ball made. 




















Formvar — Formex — Enamel 


INSULATION 
STRIPPED CLEAN 
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if LARIZED 


1. Dip wire in X-VAR for 3 seconds. 
then withdraw. 


2. Expose to air and watch coating dis- 
integrate. 


3. Wipe wire clean. Whole operation 


takes a matter of seconds. D. gd aie iene ag 


Especially d 


X-VAR is non-corrosive and does not creep. Now in use 
by leading manufacturers of electrical products. 


Rg ‘6 J np ns X, Y, Z available. (Se¢ 
GH) Sigma Instruments, 1v¢ 
Os eee Tine 


By cevion ST., BOSTON 21, MASS 


Write for FREE SAMPLE for testing. 


FIDELITY CHEMICAL PRODUCTS CORP. 


471 FRELINGHUYSEN AVE. NEWARK 5, N. J. 
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Of Vital luterest to the 
Electrical Industry... 


Vickers 
Magnetic Amplifiers 


n characteristics 

> series reactor 

eo OR ron ne tol a, 
magnetization required 


40.0 ompere-turns 


Vickers Evectric Division, Vickers Inc., offers 
complete, extensive Research, Engineering and 
Development facilities which are available to the 
industry for technical problems and applications of 
Vickers products relative to specific requirements. 


MAGNETIC AMPLIFIERS * STATIC VOLTAGE REGULATORS * STATIC 
MOTOR SPEED CONTROLS * POWER SATURABLE REACTORS 
RECTIFIERS * PHOTOELECTRIC CELLS * SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES * SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS * CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 


Request Magnetic Amplifier Bulletin VT-2000 


es EL, 






A VICKERS ELECTRIC DIVISION 


@ 1815 LOCUST ST., ST. LOUIS 3, MISSOURI 
Manufacturers of Electrical Products 


yig\O* A Unit of the Sperry Corporation 


ei 
? 
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| TRANSFORMERS, 
VOLTAGE 


Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

—. Inc., 200 Union St., Ashland, 


Mas 
Ward. "Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton, 
Chicago 10, IIL 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 

Stanley Elec. Tools, 502 Myrtle, New 
Britain, Conn. 


TRACING CLOTH and PAPER 
a Finishing Co., Providence, 


Keuffel & Esser Co., Hoboken, N. J 
Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Til. 


TRANSFER SWITCHES. See Switches. 


Teasereances FLUORESCENT 
LLAST. See Fluorescent Lamp 
Seddon. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Electric Corp., 357 Water, Cuba, 
Re o 


ie A 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, III. 
Dano _ naan Co., 93 Main, Winsted, 
Con 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Kockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Light Electric Corp., 214 Lackawanna 
Ave., Newark 4, = Oe 

Standard Transformer Co., Warren, O. 

Union Electric Prods Co., 24 Edison P1., 
Newark 2, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


POWER CIRCUIT 
357 Water, Cuba, 


937A 8S. 70, 


TRANSFORMERS, 
Acme Electric Co., 


> ‘Me 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, III. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Frank- 
lin, Detroit 7, Mich. 

Ferranti Electric, Inc., a Rockefeller 
Plaza, New York 20, Ze 

General Electric Co., Bretton E668 -67, 
Apparatus Dept., Schenectady ht am 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. 

Light Electric Corp., 214 
Ave., Newark 4, N. J. 
Hevi Duty Elec. Co., Milwaukee 1, Wis. 
Kenyon Transformer Co., Inc., 840 Barry, 

New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Commer- 
cial Engineering, Section 41HY, Har- 
rison, N. 

Union Electric Prods. Co., 
Newark 2 J. 

Vickers Electric Div., 
Locust, St. Louis 3 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric’ Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., 1204 E. 
Aurora, Waterbury 91, Conn. 


Lackawanna 


24 Edison Pl., 
Vickers, Inc., 1815 
Mo. 


TRANSFORMERS, RADIO CIRCUIT 


— Electric Co., 357 Water, Cuba, 
aN. . 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, III. 
oa Electric Co., 93 Main, Winsted, 


onn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti_ Electric, 30 Rockefeller Plaza, 
New York 20, N. Y. 

Gramer Co., pris N. Pulaski Road, Chi- 
cago 39, 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Light Electric Corp., 214 Lackawanna 
Ave., Newark 4, N. J. 

Nothelfer Winding Laberoteriea, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Peerless Electrical Prod Diy., Altec-Lan- 
sing Corp., 6920 McKinley Ave., Los 
Angeles 1, Cal. 

Radio Corporation of America, Commer- 
cial Engineering Section 41-GY, Har- 
rison, N. J. 

Union Electric re Co., 24 Edison PL, 
Newark 2, N. 

Wheeler Insulated Wire Co., 1204 E. 
Aurora, Waterbury 91, Conn. 


VARIABLE 





Acme Electric Co., 357 
N. Y. Water, Cubs, 
Hevi Duty Elec. Co., Milwaukee 1, wa 
Superior Electric Co., 806 Wis, 
Bristol, Conn. , Meadow dow gt, 
Union Electric Prods Co., 
Newark 2, N. J. 24 Edison Ph, 
TUBES, CATHODE RAY 
General Electric Co., Elect 
Thompson Rd., Syracuse, n'y Det, 


Radio Corporation of America, ¥ 
cial Engineering Section ia 
rison, N. J. 


TUBES, ELECTRON (Industrial) 
Federal Telephone and_ Radio 
Dept. E-316, 100 Kingsland 
Clifton, N. J. 
General Electric Co., Electronics 
Thompson Rd., Syracuse, N. Y, 
Radio Corporation of America, Com- 
mercial Engineering Section 41HY, 
Harrison, N. J. ‘ 
Raytheon Mfg. Co., Waltham 54, Mass, 
Westinghouse Electric Corp., P. Q, Bor 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLAss, 
Glass, Technical. 8S. Se 


TUBES, PHOTOELECTRIC. See, Phos 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


Teens. BRASS, BRONZE and Cop. 
ER. See Brass, Bronze and Copper 
TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL AL. 
LOY 


American Brass Co., Waterbury 89, Conn. 
General Plate Div., Metals and Control 
Corp., 407 Forest, Attleboro, Mass. 
International Nicket ee Inc., 67 Wall, 

New York 5, N. 
Revere Copper & edita. Inc., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, , 


TUBING, SILVER. See Silver and 
Silver Alloys. 


TUBING, SiTEEL. See Steel, Commer- 
cial Grades and Forms. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or syn- 
thetic resin. 

Bentley, Harris Mfg. Co., Dept. M-35, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Electric Dept., Chemical Dept. 
(8-7) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

Irvington —— & Insulator Co., Irv- 
ington 1), N. J. 

Mitchell- Rind Insulation Co., Inc., 51 
Murray, New York 7, — 

National Electric Coil Go., Columbus 16, 


Ohio. 

National Varnished Products Corp., 201 
Randolph Ave., Woodbridge, N. 
Owens Corning Fiberglas Corp., Textile 
Products Div., 16 E. 56th St., New 

York 233, N. Y. 
Varfiex Corp., 309 Jay, Rome, N. Y. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, Extruded 
Plastic. 

Brand & Co., William, 276 Fourth Ave, 
New York 10, N. Y. 

General Electric Co., Chemical Dept. 
(8-7) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, 

Irvington Weng. & Insulator Co., 
ington 

Mitchell-Rand ingulaeee Co., 51 Murray. 
New York 7, = 

National vornisted Products Corp. Me 201 
Randolph Ave., Woodbridge, J. 

National Vulcanized Fibre Co., Wilmins- 

ner an Dewy 4 Finishing Co., Elee- 
ew Jersey (00 n : 
fetenl Insulation Dept., Woodbridge. 

Phaio Plastics Corp., 25 Foster, Worcts- 
ter 8, ass. 

Varflex Corp., 309 Jay, Rome, N. Y 


TUNGSTEN 
(See also Contacts) 


Ponstedt Metelurgionl Corp., North Obi- 

cago, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, 
Undercutters. 


MICA, See Mice 


VACUUM TUBES. See Tubes, Cathode 
Ray, Tubes, Electron. 


ELECTRICAL MANUFACTURING 
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VL ema 
FOR HARD PENCILS 





imperial Pencil Tracing Cloth has the 
some superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
dean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 


brittle or opaque. 


IMPERIAL PENCIL 
imdrovings aswel 6 BRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 








oa 


CD 
re 27 





PRECISION _ "== 


DIE-FORMED ©—/ for 
i¢ 
PAPER TUBES ia Ayala 


Stronger, lighter. Pressure formed for automatic stacking. No forming 





\ 





after winding. Closer core engineering. Available in Kraft, Fish Paper, 
Cellulose Acetate or combinations. WRITE TODAY FOR SAMPLE TO 
YOUR SIZE AND MANDREL LIST OF 1,000 SIZES. 

Piant No. 2— 


PRECISION PAPER TUBE CO. 
79 Chapel Street 


2035 W. Charleston St., Chicago 47, Ill. 
artford, Conn. 
SS SS SESS SS Se RSS 


Also Mfrs. of 
Precision Bobbins 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


KRUEGER & HUDEPOHL 


“| WALSH BUILDING CINCINNATI 2, OHIO 





AUGUST 1949 


| COIL SPRING SAYS: 





SW 
S 
& s 
FS 
HW 


We offer a spring service that solves your 
spring and small parts supply problems 
from every important angle—lower cost, 
speedier delivery, higher quality. Write or 
call and we'll show you how our experience 


in spring engineering can help you! 


No order too large or too small 


CUNY UPA Pema ele 


| 7800 FINNEY AVE. * Micuican 6318 
| CLEVELAND 5, 0. 









“ 
> 
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really stro 
dielectric 





em 
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Built to be better than specifications, 


H & V electrical insulating papers have an extra sturdiness that 
lowers reject rates ...cuts manufacturing costs. High in im- 
pact and abrasion strength . . . with consistently better dielectric 
strength .. . they offer an extra margin of safety against rough 
treatment in assembly or in use. 


They’re mighty economical, t00. youn 


find it will pay to standardize on these better nian papers 
that have been the year-after-year choice of the largest manu- 
facturers of motors, transformers and generators. If you need 
a coil, or a carload, — write today. 


Hollingsworth & Vose Company 


EAST WALPOLE, MASSACHUSETTS 


Manufacturers of 
Technical and Industrial Papers 
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VALVES, ease or SOLENOID 


OPERAT 

Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Brown Instruments Div., Minneapolis 
Regulator Co.. 4466 Wayne Ave., 
Philadelphia 44, Pa. 

425 Market, Palmyra. 


as _— Co., 


General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67 
Apparatus Dept., Schenectady Sa. 


Magnatrol Valve ‘Corp., 67 Fifth Ave., 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. Belmont 
Chicago 41, Ill, 

Skinner Electric Valve Division, Skinner 


Ave 


Chuck Co., 130 Belden Ave., Norwalk. 
Conn. 
Waterman Engineering Co., 721 Custer 
Ave., Evanston, Ill. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
VARNISHED FABRICS. See Fabrics 


Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 

Borthig Co., Inc., George C., P. O. Box 
115, East Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, xs 

Celanese Corp., 180 Madison 
5-G, New York 16, N. Y. 

Dow Corning Corp., Midland, Mich 

du Pont de Nemours & Co., Inc., 
Finishes Dept., Wilmington 98, 

Durez Plastics & Chemicals, Inc. 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Dept. 
(8-7) 1 Plastics Ave., Pittsfield, Mass. 

George Co., P. D., St. Louis, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish and Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation . Inc., 51 

Plastics Div., 


Murray, New York 7, 
Monsanto Chemical Co., 
Dept. EMP-20, Springfield 2, Mass. 
National Electric Coil Co., Columbus 16, 
Ont 
National Varnished Prods., 207 Randolph 
Ave., Woodbridge, N. J. 
Westinghouse Elec. Corp., Dept. 26, P. 
O. Box 868, Pittsburgh 30, Pa. 


Ave., Dept. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 

VOLTAGE REGULATORS. 
lators, Voltage. 
able Voltage. 


VOLTMETERS. 


See Regu- 
Transformers. Vari- 


See Instruments. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHERS, BEARING. 
and Bushings. 


See Bearings 


WASHERS, INSULATING 
See Specific Material. 


WASHERS. METAL. See Fasteners. 
WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 
Biwax Corp., 3445 Howard, Skokie, Ill. 
Dow Corning Corp., Midland, Mich. 
General Electric Co., Chemical Dept. 
(8-7) 1 Plastics Ave., Pittsfield, Mass. 


Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
National Electric Coil ‘Co., Columbus 16, 
Ohio 
Zophar Mills, 
me Be 


Inc., 130—26th, Brooklyn 


WEDGES AND PEGS, ARMATURE 
General Electric Co., Chemical Dept. 
(9-7) 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady ye ee A 


Mitchell-Rand Insulation Wo., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Tibre Co., Wilming- 
ton 99, Del. 

WELDING EQUIPMENT 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1. Wis. 

General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 
(ARC) 

Westinghouse Electric Corp., P. O. Boa 
2025, Buffalo 5, N. Y. (Flexarc.) 


WHEELS, FAN 


Janette Mfg. Co., 
cago 6, 


AND BLOWER 
556 W. Monroe, Chi- 


WIRE AND CABLE, BARE 


American Brass Co., Waterb 
American Steel & Wire on Clea, 


13, O. 
Anaconda Wire and Cable 


Cc 
N. Wacker Drive, a nels 


Chicago 6, Il, 


Bristol Brass Corp., Br 

Copnich Wire, Cont Ine. 13" ae 

aiomtte Auto-Lite Co., Port Huron, 
— re Nok 


Roebl 
ow Bee Sons Co., John A,, Trenton 


Rome Cable Corp., D: 
N. ¥. TD. ept. E. M., Rome, 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic 7" 

‘ . oI Cable (X) 

merican Steel & Wire C 

"8 o. (Aer) 0., Cleveland 

naconda Wire & Cable C 

N. Wacker Drive, Chicago 6 Mit’ * 

nad 

elden g. Co., 4633 W. 3 

Chicago 44, Ili. (ABTX) “" Bure 


Boston Insulated Wire & . bt 
een *. eee (BTX ane On, ie 
ran o., William, 276 Fourt! 
o —— = 10, N. i (T en ame 
‘ornis re Co., Ine., 15 
New York 7, N, ¥. "(ary ~ Bo 
warty) Auto-Lite Co., Port Huron, Mich. 
Essex Wire Corp., Monticello, Ind. 
Federal Telephone and Radio Corp. 
Passaic Ave., East Newark, N. J, 
General Electric Co., Section W11- ~1122, 


Construction Materials ou, 
port 2, Conn. (ABCX . Bridge- 
National Electric Prod. 
i. “a # Commerce Blag Piitsbuns 
A) 
ee oo., ee I N. J. 
nalo astics Corp., 25 Foster, W 
ter 8 Mass. (TX) ae 


Radix wees Co., 2800 EB. 55th, Cleveland, 


0. (A) 
Rockbestos Products 

4, Conn. (AT) 
mone Sons Co., John A., Trenton 9, 


Rome Cable Corp., Dept. EM, Rome, 
N. Y. (BT) - 
Sprague Electric Co., North Adams, Mass. 


Corp., New Haven 


Unitet States Rubber Co., 1230 ‘Avenue 
of ine Americas, New York 20, N. Y. 
Wheeler Insulated Wire Co., 1208 E 
Aurvta, Waterbury, Conn. 

WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill, 

Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. Y. 

Barnes Co., Wallace (Div. Associated 


Spring Corp. ), Bristol, Conn. 
Barnes-Gibson-Raymond, 6400 Muler Ave., 


Detroit 11, Mich. 

Blake & Johnson Co., 1495 Thomastoa 
Ave., Waterville 48, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 11, ni. 

Hubbard Spring Co., M. Dv» 575 Central 
Ave., Pontiac 12, Mic 

Lewis Spring & Mfg. con “2646 W. North 
Ave., Chicago 47, Ill. 

Raymond Mfg. Co, (Div. Associated 
Spring), Corry, Pa. 

E. H. Titchener , _Co., 98 Clinton 8t., 
Bins:;hamton, N. 

U. S. Steel Wire anine Co., 7800 Finney 


Ave.. Cleveland 5, 

Wickwire Spencer Div., The Colorado Fuel 
& Iron Corp., Worcester 6, Mass. 

WIRE MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 20 
N. Wacker Drive, Chicago 6, Il. 
Belden Mfg. Co., 4633 W. Van Buren, 

Chicago 44, Ill. 
Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. 
Electric Auto Lite Co., Port Huron, Mich. 
Essex Wire Corp., Monticello, Ind. 


Co., Section 668-67, 
Schenectady 5. N. Y. 
Winsted Div., Winsted, 


General Electric 
Apparatus Dept., 

Hudson Wire Co., 
Conn. 

Rockbestos 
4, Conn. 

Roebling’s Sons Co., 
N 


Products Corp., New Haven 


John A., Trenton 2, 


Rome Cable Corp., Dept. EM, Rome, 
N. ¥ 

Wire Co., 1208 E. 
Cenn. 


Wheeler 
Aurora, 


Insulated 
Waterbury, 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 
WIRE, RESISTANCE 


Boston Insulated a & Cable Co., 
Dorchester 25, 88. 
Driver Co., Wilbur se 150 Riverside 
Ave., Newark, N. 
Driver-Harris Co., . N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. : 
Lewis Eng. Co., Wire Div., Naugatuck, 
Conn. 


ELECTRICAL MANUFACTURING 


BRASS SLEEVE = 
HOT TINNED 


KNURLED 
%. 18 Te 


NUT = 
2 


PLATING - BUR. 

i NISHED CADMIUM 
Rf} [BRASS PLUG BODY= 

TIN PLATE 10 20 MSI 
Si 
} 


| | (VACUUM WAX IMP 


+ + 7 
} 42aN) 
te 4332 TY 4° DIA STD BRASS 
- | | TUBE PRONG 


4o—~ (HEAVY SUVER PLATE 


SUPPLIED IN 41& 2 CONTACT TYPES 


“HICERAMIC = STEATITE = 


SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS 


For quality construction thru- 
out, and fine finish, see dia- 
gram above. 
101 Series furnished with 
%", .290", 5/16", Ye", or Yr” 
ferrule for cable entrance. 
Knurled nut securely fastens 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite. Assembly meets Navy 
specifications. 
202 Series Phosphor bronze 
knife-switch type socket con- 
P-101-% tacts engage both sides of 
a flat plug contacts—double 
rN contact area. vues ane 
, ~ sockets have molde 
7s bakelite insulation. hh 
For full details and ¥J 
engineering data ask 
} for Jones Catalog No. 16. 
a 


JONES MEANS PROVEN QUALITY 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp. 
1026 SOUTH HOMAN AVE. CHICAGO 24, ILL. 


ELECTRICAL FITTINGS 


A dependable source of supply 
for Electrical Terminals, Lugs, 
Fuse Clips, etc. Write today for 
catalog bulletins, or ask for quo- 
tation on your requirements. 














H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 





¢ Fans 
* Heaters 

« Mixers 

* Toasters 

e Recorders 

* Bus. Machines 
e Projectors 

¢ Sterilizers 

¢ Displays 


ORDER SLATER SWITCHES x 
IN 1,000 OR 1,000,000 LOTS 











SLATER 
ELECTRIC & MFG. CO., Inc. 
Woodside, N. Y. 
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Wars in a name? A great deal—when the name is 

Okonite. And Okonite makes Panther and Dragon com- 

mercial tapes. Okonite knows the electrical and working 

characteristics required for friction and rubber tapes because 

they have been manufacturing outstanding insulated wires 

and cables for over 70 years. 

By asking for Panther and Dragon you get good commer- 

cial tapes with good working qualities assured. They're 

clean to handle... easy to wrap ... . stay wrapped .. . won't 

ravel. Besides, you get these added values... 

e Fresh when packaged —packaged to stay fresh. 

e Reliability in every splice. 

e Guaranteed footage as stated on the package. 

e Surpass ASTM and Federal Specifications for mechanical 
and electrical properties. 

e@ Sold only through recognized wholesalers. 


Better tapes for better splices are made by 
The Okonite Company, Passaic, N. J. 


He foe Mew 
| Panther ond —/ragon 


friction and rubber tapes 


HMUMEC ».. 
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$3.19 Air Express cost helped this 
wildcatter Strike it rich! 





vs } é. 5 ~ 
| +e ie — 
r \ . a 1 
i mh /-- 


When a valve goes while drilling for oil, it’s costly. 
Idle men and equipment make profits evaporate. It hap- 
pened to a wildcatter at 4 p.m. Phoned 800 miles away for 
parts—delivered 11 p.m. that night by Air Express. 12 lbs. 
cost only $3.19. (Regular use of Air Express keeps any 
business moving at a profitable clip.) 


Y- 






$3.19 was complete 
cost. Air Express 
charges include speedy 
pick-up and delivery 
service. Receipt for 
shipment, too. Makes 
the world’s fastest ship- 
ping service exception- 
ally convenient. 


Air Express goes on 
all Scheduled Airline 
flights. Frequent sched- 
ules—coast - to - coast 
overnight deliveries 
are routine. Direct by 
air to 1300 cities, fastest 
air-rail to 22,000 off- 
airline offices. 


Facts on low Air Express rates 


Special dies (28 Ibs.) go 500 miles for $4.30. 
6-lb. carton of vacuum tubes goes 900 miles for $2.10. 
(Same day delivery if you ship early.) 


Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment 
and delivery is proved by signature of consignee. One-carrier 
responsibility. Assured protection, too—valuation coverage up to 
$50 without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 


Express Agency. And 


y “‘Air Express delivery’’ on orders. 





Rotes include pick-up ond delivery door 
to door in all principe! towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


scHeDULED AIRLINES oF THE U.S. 
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WORMS AND WORM WHE 
Gears and Pinions. ELS. Bee 


WRENCHES, SOCKET SCREW 
Socket Screw, Keys and Wrenches, 


WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, 
Wire. 


YARNS, BRAIDING & SER 
Fabrics, Insulating. VING. Bee 
WIRE, TUNGSTEN. See Tungsten. 


ZINC 


See Harnesses New Jersey Zinc Co., 160 
York 7, N. ¥. Prout, New 


WIRING HARNESSES. 
and Assemblies, Wire. 


EDITORIAL INDEX 
for 1948 


An index of the editorial content of 


ELECTRICAL MANUFACTURING throughout 
1948, comprising Vols. 41 and 42, has 


been prepared and will be supplied upon 


request addressed to the Editor. 

The Index comprises two independent 
listings—subjects and authors—both ar- 
ranged alphabetically. It facilitates the 
use of the publication for reference pur- 
poses and should be available wherever 
copies of the 1948 issues are preserved. 

Copies of the indexes for 1945, 1946 


and 1947 are also still available. 





_ to YOUR Specifications 
WIRE FORMS 





M.D. HUBBARD SPRING CO. 


PONTIAC 12, MICH. 


525 CENTRAL AVE. 


ELECTRICAL MANUFACTURING 






CONTROL PACKAGE 


FOR ENGINE 
GENERATOR SETS 





e Automatic and 
manual voltage 


regulation The Burlington Control Package, Type 
e Dual voltage po- GM, housed in a rugged 14 gauge steel 
tential transformer cabinet. Contains essential metering 


and voltage control for portable or 
stationary engine generator sets. Fills 
the need for many applications where 


e Dual ratio meter- 
ing transformers 
@ Operating controls 


conveniently a separate switchboard is not desired. 
grouped on front 
of cabinet Write for Bulletin GM-100. 
BURLINGTON INSTRUMENT CO. 
Dept. D-89 Burlington, lowa 












ECOA NAME PLATES 


ypotight Your Produc? 


Etched or lithographed, Ecoa name plates are permanent 
marks of distinction, reflecting the pride you have in your 
product. You can save money on name plates by choosing 
from nearly 5000 shapes and sizes for which we have dies 
in stock. Ask us to quote on your name plate requirements. 
If your engineering department can use our book of die 
shapes and sizes, write for it on your letterhead. 


ETCHING COMPANY OF AMERICA 
1520 Montana St., Chicago 14, Dept. E-8 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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KNURLED 
SOCKET HEAD 
CAP SCREWS 


The most widely used socket head cap screw 
in toolrooms, die shops, assembly departments 
and maintenance work, is the “Unbrako” with 
its Knurled head because the knurls prevent 
slippage and “finger fumbling’—be the heads 
ever so oily, hence, speed assembly, so naturally, 
tool-makers, die-makers, and production work- 
ers prefer “Unbrako” Knurled Socket Head Cap 
Screws. “Unbrako” Knurled Socket Head Cap 
Screws are available in a full range of lengths 
in sizes from No. 4 to 1/2” diameter. 


Knurling of Socket 


Screws originated with 
“Unbrako” in 1934. 





Write us for the name and address of 
your nearest “Unbrako” Industrial Dis- 
tributor and for your copy of the “Un- 
brako” Catalog. 


STANDARD PRESSED STEEL CO. 


BOX 594, JENKINTOWN, 





PENNSYLVANIA 


“Serving Industry continuously since 1903 through Industrial Distributers” 
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SILICONE BONDED 
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A MAGNET WIRE 


H OW CAN MAGNET WIRE, even Silotex*, with- 
stand continuous operation at extreme 
high temperatures P 


The answer is in war-developed silicones, 
now brought to the magnet wire field by 
Anaconda in amazing glass insulated Silotex— 
bonded with silicone varnish. Such insulation 
qualifies for the new A.I.E.E. high-tempera- 
ture rating of “Class H”...180°...a140° rise 


in temperature over an ambient 40° C! 


Even at operating temperatures around 
18C° C, here’s what Silotex offers: Greater lite 
expectancy, greater over-load protection im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 
complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 
Company, 20 N. Wacker Drive, Chicago 6, IIl. 

4h446 


SILOTEX 224 


ELECTRICAL MANUFACTURING 
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ELECTRICAL MANUFACTURING SES 





Accurate Spring Mfg. Co. 

Ace Spring Mfg. Co., Ine. 

Acme Electric Corp. 

Advance Electric & Relay Co. 

Aircraft Marine Products, Inc. 

Air Express Div., Railway Express, Inc. 
Akron Porcelain Co. ..219, 
Allen-Bradley Co. ..- ..87, 
Alliance Mfg. Co. 

Aluminum Co. of America . 32, 
American Brass Co. 

American Cyanamid Co. 

American Gas Accumulator Co. 
American Hard Rubber Co. 
American Screw Co. 

American Steel & Wire Co. 
American Television & Radio Co. 
Amperite Co., Inc. . 
Anaconda Wire & Cable Co. 
Anchor Plastics Co., Inc , 
Anti-Corrosive Metal Products Co., Inc. 
Armstrong Cork Co. 
Associated Spring Corp. 
Automatic Electric Mfg. Co. 
Automatic Switch Co. 


42, 43, 


Baer Co., N. S. 
Baker & Co., Inc. 
Barnes Co., Wallace Div., dmadioiet 
Spring Corp. 
Barnes-Gibson-Raymond Div., 
Spring Corp. 
Bear Mfg. Co. : 
Beaver Gear Works, Inc. 
Belden Mfg. Co. 
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Inside Front Cover 


Bentley, Harris Mfg. Co. 212 
Beryllium Corp., The 240 
Biwax Corp. 5 247 
Blake & Johnson Co., The ; 65 
Bound Brook Oil-less Bearing Co. 178 
Brainin Co., C. S. 204 
Rrown Instrument Div., Minneapolis-Hon- 
eywell Regulator Co. 50 
Burke Electric Co. . 140 
Burlington Instrument Co. 255 
Burndy Engineering Co., Inc. 245 
Camear Products Co. 238 
Cannon Electric Development Co. 146 
Carnegie-Illinois Steel Corp. 197 
Ceramic Specialties Co., The 219 
Chace Co., W. M. 172 
Chase Brass & Copper Co. 13 
Chicago Molded Products Corp. 129 
Chicago Rivet & Machine Co. 229 
Clare & Co., C. P. 137 
Clarostat Mfg. Co., Inc. ; . 196 
Colonial Insulator Co., The .. 219, 241 
Columbia Steel & Wire Co. 42, 43, 147 
Continental Screw Co. 142 
Cornish Wire Co., Inc. 49 
Coto-Coil Co., Inc. 246 
Crescent Tool and Die Co. 138 
Dano Electric Co., The 222 
Dayton Rogers Mfg. Co. 243 
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Delco Appliance Div., 
Delco Products Div., General Motors Corp. 
Detroit Power Screwdriver Co. 
Dial Light Co. of America, The 
Dow Corning Corp. 

Driver Co., Wilbur B. 
Driver-Harris Co. 


Dunbar Brothers Co., 
Spring Corp. 


Du Pont de Nemours Co., E. I. 
Durakool, Inc. 

Durez Plastics & Chita, Inc. 
Dykem Co., The 


Div. Associated 


Eastman Kodak Co. j ; eas 
Eaton Manufacturing Co. ..... 143, 
Edison, Inc., Thomas A. ; 
Electric Auto-Lite Co., The 
Electric Motor Corp. 
Electric Specialty Co. 
Electro Machines, Inc. 

Essex Wire Corp. . 

Etching Co. of America 


Fansteel Metallurgical Corp. 
Fasco Industries, Inc. 
Ferranti Electric, Inc. .............. 
Fidelity Chemical Products Corp. 


Mebent Gale Ce; Tete oo 5 ccc ds ek cn ERG 
Garlock Packing Co. 

Gaylord Container Corp. 

Gear Specialties 

General Ceramics & Steatite Corp. 
General Controls ......... ‘ 
General Electric Co. ..18, 24, 
General Industries Co., The 


Gibson Co., The William D. Div., 
ciated Spring Corp. 


Gits Brothers Mfg. Co. . 
Goodrich Chemical Co., B. F. 
Gramer Co., The 

Guardian Electric 


25, 148, 


Asso- 


Hagen Mfg. Co., Inc 
Hansen Mfg. Co., Inc. 
Harper Co., The H. M. . 
Haydon Co., The A. W. 
Heinemann Electric Co. 
Heinze Electric Co. 
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of VARIABLE DELAY INTERVAL 


TIME DELAY RELAYS 


by A. W. HAYDON 
SERIES 11400 A. C. AND 6400 D. C. 


Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be sup 4 yest for an alter- 
nating or direct current operation. Availability of time proven A.C. 
Internal View and D.C. Timing Motors with a wide choice of speed and voltage 
Housing Removed ratings makes possible any desired delay interval from 1 second to 
11/, hours. 


1. Geared differential and positive elec- Automatic instantaneous reset. 


tro-magnetic ‘‘capstan type’’ clutch . ' 
insure positive operation under ad- 5. Low inertia of clutch components 


verse conditions. avoids trouble due to vibration and 
Delay variable up to maximum shock. 


; rating of unit. 
A. C. and D. C. Relays inter- May be wired for either time delay 
or interval timing functions. * 


: changeable. 


The 


aaa 


COMPANY 


WATERBURY 32, CONNECTICUF 
Design and Menviedure of Electrical Timing Deviess 


q seo ror 


LATEST CATALOG 
Complete Unit In Housing 


- ELECTRICAL MANUFACTURING § 


PERIODICAL PRESS CORP., PHILA., PA 
















Pesca a ataaponstead 





Master Motors, available in millions and millions att and ratings 
(up to 150 HP) give you a selection you can get nowhere else. 
eri mnil Mle) axe To) Piaaye for one type of motor drive over another. 

(oy UME Ul iA) Tue lee ast tM St doting proof... 
horizontal or vertical . . . for all phases, voltages and frequencies 

. in single speed, multi-speed or variable speed types . . . with 
Pra el flanges or other special features . . . with 5 types of gear 
reduction up to 432 to 1 ratio . ... with electric brakes . . . with 
mechanical variable speed units . . . and for every type of mounting 
_. . Master has them UU Roo * 
be completely impartial in helping you 4 | oO ve x qe te) g 4 | | gt P| : 
select the one best motor drive for 
YOU. So don't put up with make-shift assemblies when it is so easy 
Toe Mt Cla let ttl er aa ela Mt ty Tt Tso 
construction features, the RIGHT et . .. all combined into one 
compact power eee 

Select the RIGHT lela, ae lah MR cell CRC CCM Cer you 
RMT MLM Tel tL aha Clee mean products .. . im- 
prove the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 


* "| 
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Westinghouse 


Ten Vital Features that 
Save Space, Man-Hours and Dollars 


You will save space, man-hours and dollars with 
Westinghouse Type AB Breakers—breakers that 
point the way to modern circuit protection by 
completely eliminating fuse replacement. This 
characteristic slashes costs and man-hours over a 
period of time. But that’s only the beginning. Your 
system gets long-life, never-failing protection, too 
... the kind of protection that allows you to take 
the safety of your equipment for granted. 

And talk about saving space—AB Breakers can 
be installed side by side with complete safety, 
operate in any position, and are completely pro- 
tected against tampering. 

Get complete information on today’s modern 
breaker—the safe, sure, dependable AB. Call your 
Westinghouse representative, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-30004 


@ HEAVY-DUTY MOLDARTA HANDLE moves 
in grooves which prevent tampering and 
insure cooling of hot arc gases generated — 
during shorts. 


OPERATING TOGGLE MECHANISM is > 4 


in all positions and is the quick. | 


make and quick-break type 


ALL BEARING SURFACES are of dis- — 
similar metals to prevent sticking due 
to possible corrosion, and to prevent 
bearing wear. 
© “DE-ION” principle of arc extinction 
with latest improved plate structure. 


© bdEAD FRONT CONSTRUCTION protects 
_—.- Mechanism is entirely en- 
losed in hot-molded, phenolic material 


(Moldarta). 


REVOLUTIONARY CONTACT ARM design 
ives increased pressure with wear; 
nce less watt loss. 


@ common TRIP. Multi-pole units have 
insulated common-trip bar that opens all 
poles when an overioad occurs onany one. — 


@ iter-Powe BARRIERS and insulati 
couplings insure protection against hi 
surge voltages. 

FACTORY-SEALED. Breaker is sealed to 


econ unauthorized changing of cali- 
ration. 


CORROSION RESISTANT. All parts are es 
pecially treated or selected to resist 
corrosion. 


INIA 





